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<160> 27 

<170> Patentln version 3.1 

<210> 1 

<211> 2610 

<212> DNA 

<213> HIV-1 

<400> 1 



atgagagtga 


aggggatcag 


gaggaattat 


cagcacttgt 


ggagatgggg 


caccatgctc 


60 


cttgggatgt 


tgatgatctg 


tagtgctgca 


gatcaattgt 


gggtcacagt 


ctattatggg 


120 


gtgcctgtgt 


ggaaagaagc 


aaccaccact 


ctattttgtg 


catcagatgc 


taaagcatat 


180 


agtacagagg 


tacataatat 


ttgggccaca 


catgcctgtg 


tacccacaga 


ccccagccca 


240 


caagaaatag 


taatggaaaa 


tgtgacagaa 


gagttcaaca 


tgtggaaaaa 


taacatggta 


300 


gaacagatgc 


atgaggatat 


aatcagttta 


tgggatgaaa 


gcctaaagcc 


atgtgtaaaa 


360 


ttaactccac 


tctgtgttac 


tctaaattgc 


actactgagt 


tgaatcttct 


aaattgcatt 


420 


gataatagta 


ctaatgataa 


atgtataccg 


ccagatcaaa 


aaggagaaat 


gaaaaactgc 


480 


tctttcaata 


tcaccgcagg 


cataagaaat 


aaggtgcgga 


aagaatatgc 


acttttttat 


540 


acaagtgatg 


tagcaccaat 


agataatgat 


actatcagtt 


atagattgat 


aagttgtaac 


600 


acctcaatca 


ttacacaggc 


ctgtccaaag 


gtatcctttg 


agccaattcc 


catacactat 


660 


tgtgccccgg 


ctggttttgc 


gattctaaag 


tgtaaggata 


ggaatttcaa 


tggaacagga 


720 


ctatgtaaaa 


atgtcagcac 


agtacaatgt 


acacatggaa 


ttaggccagt 


agtatcaact 


780 


caactgctgt 


taaatggcag 


tctggcagaa 


aaagagatag 


taattagatc 


tgaaaatttc 


840 


acggacaatg 


ctaaaaccat 


aatagtacag 


ctgcctgaaa 


tagtacacat 


taattgtaca 


900 


agacctaaca 


ataatataag 


aaaaggtcta 


cgtataggac 


cagggagagc 


atggtggtat 


960 


gcaacaagag 


gaataatagg 


aaaaatgaga 


caaacacatt 


gcaacattag 


tagagtaaaa 


1020 


tggaataaca 


ctttagaaca 


gatagttaaa 


aaattaggag 


acaaatttgg 


gactaataat 


1080 


aataaaacaa 


taatatttaa 


tcaatcctca 


ggaggggacc 


cagaaattac 


aatgcacact 


1140 


tttaattgtg 


gaggggaatt 


tttttactgt 


aatacaacac 


aactgtttaa 


tagtacttgg 


1200 


attcggaatg 


gtactgattg 


gactcgaaat 


gatactgaag 


gatcagacat 


cactaacgaa 


1260 
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aatatcacgc tcccatgtag aataaaacaa attataaaca tgtggcagaa agtagggaaa 1320 

gcaatgtatg cccctcccat cagtggacaa attagctgtt cctcaaatat tacagggctg 1380 

ctattaacac acgatggtgt tgttggtctg tacacggacg cgaacaacgt gaccttcaga 1440 

ccgggaggag gaaatatgag ggacaattgg agaagtgaat tatataaata taaagtaata 1500 

aaagttgaac caataggaat agcacccacc aaggcaaaga gaagagtggt gcagagagaa 1560 

aaaagagcag tgggaatagg agctatgttc cttgggttct tgggaacagc aggaagcgct 1620 

atgggcgcag cgtcagtgac gctgacggta caagccagac aattattgtc tggtatagtg 1680 

caacagcaga acaatctgct gagggctatt gaggcgcaac agcatatgtt gcaactcaca 1740 

gtctggggca tcaagcagct ccaggcaaga gtcctggctg tggaaagata cctaagggat 1800 

caacagctcc tgggaatttg gggttgctct ggaaaactca tttgcaccac tgctgtgcct 1860 

tggaatagta gttggagtaa tagatctctg ggagacattt gggaaaatga taacatgacc 1920 

tggatgaagt gggaaagaga aattgataat tacacaagct atatatacac cttaattgaa 1980 

gaatcgcaga accagcaaga aaagaatgaa ctagaattat tggaattaga caaatgggac 2040 

agtttgtgga gttggtttag cataacaaac tggctgtggt atataaaaat attcataatg 2100 

atagtaggag gcttgatagg tttaagaata gtctttagtg tgctttctat agtgaataga 2160 

gttaggcagg gatactcacc attgtcgttt cagacccggc ccccagcccc gaggggaccc 222 0 

gacaggcccg aaggaatcga agaagaaggt ggagagagag acagagacag atccggcaga 22 80 

ttagtggatg gattcttagc acttatctgg gtcgacctgc ggagcctgtg cctcttcagc 2340 

taccaccgct tgagagactt actcttgatt gcagcgagga ttgtggaact cctgggacgc 2400 

a 99999t999 aagtcctcaa gtattgttgg aatctcctac agtactggag tcaggaacta 2460 

aagaatagtg ctgttagctt gcttaatacc atagcaatag cagtagctga ggggacagat 2520 

agggttatag aaataataca aagagcttgt agagctattc tccacatacc tagaagaata 2580 

agacagggct ttgaaagggc tttgctataa 2610 

<210> 2 
<211> 477 
<212> PRT 
<213> HIV-1 

<400> 2 

Met Arg Val Lys Gly lie Arg Arg Asn Tyr Gin His Leu Trp Arg Trp 
1 5 10 15 

Gly Thr Met Leu Leu Gly Met Leu Met lie Cys Ser Ala Ala Asp Gin 



Leu Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Glu Ala Thr 
35 40 4 5 

-2- 



Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Ser Thr Glu Val 
50 55 60 



His Asn He Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Ser Pro 
65 70 75 80 



Gin Glu He Val Met Glu Asn Val Thr Glu Glu Phe Asn Met Trp Lys 

85 90 95 



Asn Asn Met Val Glu Gin Met His Glu Asp He He Ser Leu Trp Asp 
100 105 110 



Glu Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Thr Leu 
115 120 125 



Asn Cys Thr Thr Glu Leu Asn Leu Leu Asn Cys He Asp Asn Ser Thr 
130 135 140 



Asn Asp Lys Cys He Pro Pro Asp Gin Lys Gly Glu Met Lys Asn Cys 
145 150 ' 155 160 



Ser Phe Asn He Thr Ala Gly lie Arg Asn Lys Val Arg Lys Glu Tyr 

165 " 170 ' 175 



Ala Leu Phe Tyr Thr Ser Asp Val Ala Pro He Asp Asn Asp Thr lie 
180 185 190 



Ser Tyr Arg Leu He Ser Cys Asn Thr Ser He He Thr Gin Ala Cys 
195 200 205 



Pro Lys Val Ser Phe Glu Pro He Pro He His Tyr Cys Ala Pro Ala 
210 215 220 



Gly Phe Ala He Leu Lys Cys Lys Asp Arg Asn Phe Asn Gly Thr Gly 
225 230 235 240 



Leu Cys Lys Asn Val Ser Thr Val Gin Cys Thr His Gly He Arg Pro 

245 250 255 



Val Val Ser Thr Gin Leu Leu Leu Asn Gly Ser Leu Ala Glu Lys Glu 
260 265 270 



lie Val He Arg Ser Glu Asn Phe Thr Asp Asn Ala Lys Thr He He 
275 280 285 



Val Gin Leu Pro Glu He Val His He Asn Cys Thr Arg Pro Asn Asn 
290 295 300 
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Asn lie Arg Lys Gly Leu Arg lie Gly Pro Gly Arg Ala Trp Trp Tyr 
305 310 315 320 



Ala Thr Arg Gly lie lie Gly Lys Met Arg Gin Thr His Cys Asn lie 

325 330 335 



Ser Arg Val Lys Trp Asn Asn Thr Leu Glu Gin lie Val Lys Lys Leu 
340 345 350 



Gly Asp Lys Phe Gly Thr Asn Asn Asn Lys Thr lie lie Phe Asn Gin 
355 360 365 



Ser Ser Gly Gly Asp Pro Glu lie Thr Met His Thr Phe Asn Cys Gly 
370 375 380 



Gly Glu Phe Phe Tyr Cys Asn Thr Thr Gin Leu Phe Asn Ser Thr Trp 
385 390 395 400 



lie Arg Asn Gly Thr Asp Trp Thr Arg Asn Asp Thr Glu Gly Ser Asp 

405 410 415 



lie Thr Asn Glu Asn He Thr Leu Pro Cys Arg He Lys Gin He He 
420 425 430 



Asn Met Trp Gin Lys Val Gly Lys Ala Met Tyr Ala Pro Pro He Ser 
435 440 445 



Gly Gin He Ser Cys Ser Ser Asn He Thr Gly Leu Leu Leu Thr His 
450 455 460 



Asp Gly Val Val Gly Leu Tyr Thr Asp Ala Asn Asn Val 
465 470 475 



<210> 3 

<211> 2652 

<212> DNA 

<213> HIV-1 

<400> 3 



atgagagtga 


aggggatcag 


gaagaattat 


cagcacttgt 


ggagatgggg 


caccatactc 


60 


cttgggatgt 


tgatgatctg 


tagtgctgca 


gatcaattgt 


gggtcacagt 


ctattatggg 


120 


gtgcctgtgt 


ggaaagaagc 


aaccaccact 


ctattttgtg 


catcagatgc 


taaagcatat 


180 


agtacagagg 


tacataatat 


ttgggccaca 


catgcctgtg 


tacccacaga 


ccccagccca 


240 


caagaaatag 


taatggaaaa 


tgtgacagaa 


gagttcaaca 


tgtggaaaaa 


taacatggta 


300 


gaacagatgc 


atgaggatat 


aatcagttta 


tgggatgaaa 


gcctaaagcc 


atgtgtaaaa 


360 


ttaactccac 


tctgtgttac 


tctaaattgc 


actactgagt 


tgaatcttct 


aaattgcatt 


420 



-4- 



gataatagta 


ctagtggtaa 


taacactgat 


aatagcacta 


gtagtaatag 


tactgatgat 


480 


aaatgtatac 


cgccagatca 


aaaaggaaaa 


atgaaaaact 


gctct ttcaa 


tatcaccgca 


540 


ggcataagag 


ataaggtgcg 


gaaagaatat 


gcactttttt 


atacaagtga 


tgtagcacca 


600 


atagataatg 


atgctatcag 


ttatagattg 


ataagttgta 


acacctcaat 


cattacacag 


660 


gcctgtccaa 


aggtatcctt 


tgagccaatt 


cccatacact 


attgtgcccc 


ggctggtttt 


720 


gcgattctaa 


agtgtaagga 


taggaatttc 


aatggaacag 


gactatgtaa 


aaatgtcagc 


780 


acagtacaat 


gtacacatgg 


aattaggcca 


gtagtatcaa 


ctcaactgct 


gttaaatggc 


840 


agtctggcaa 


aaaaagagat 


agtaattaga 


tctgaaaatt 


teaeggacaa 


tgetaaaace 


900 


ataatagtac 


agctgcctga 


aatagtacac 


attaattgta 


caagacctaa 


caataatata 


960 


agaaaaggtc 


tacgtatagg 


accagggaga 


gcatggtggt 


atgcaacaag 


aggaataata 


1020 


ggaaaaatga 


gacaaacaca 


ttgcaacatt 


agtagagaaa 


aatggaataa 


cactttagaa 


1080 


cagatagtta 


aaaaattagg 


agacaaattt 


gggactaata 


ataataaaac 


aataatattt 


1140 


aatcaatcct 


caggagggga 


cccagaaatt 


acaatgcaca 


cttttaattg 


tggaggggaa 


1200 


tttttttact 


gtaatacaac 


acaactgttt 


aatagtactt 


ggattcggaa 


tggtactgat 


1260 


tggactcaaa 


atgatactga 


aggatcagac 


atcactaacg 


aaaatatcac 


gctcccatgt 


1320 


agaataaaac 


aaattataaa 


catgtggcag 


gaagtaggga 


aagcaatgta 


tgcccct ccc 


1380 


atcagtggac 


aaattagctg 


ttcatcaaat 


attacagggc 


tgctattaac 


acacgatggt 


1440 


gttgttggtc 


tgtacacgaa 


cgcgaacaac 


gtgaccttca 


gaeegggagg 


aggaaatatg 


1500 


agggacaatt 


ggagaagtga 


attatataaa 


tataaagtaa 


taaaagttga 


accaatagga 


1560 


atagcaccca 


ccaaggcaaa 


gagaagagtg 


gtgcagagag 


aaaaaagagc 


agtgggaata 


1620 


ggagctatgt 


tccttgggtt 


cttgggaaca 


gcaggaagcg 


etatgggege 


agegtcagtg 


1680 


acgctgacgg 


tacaagccag 


acaattattg 


tctggtatag 


tgeaacagea 


gaacaatctg 


1740 


ctgagggcta 


ttgaggcgca 


acagcatatg 


ttgcaactca 


cagtctgggg 


catcaagcag 


1800 


ctccaggcaa 


gagtcctggc 


tgtggaaaga 


tacctaaggg 


atcaacagct 


cctgggaatt 


1860 


tggggttgct 


ctggaaaact 


catttgcacc 


actgctgtgc 


cttggaatag 


tagttggagt 


1920 


aatagatctc 


tgggagacat 


ttgggaaaat 


gataacatga 


cctggatgaa 


gtgggaaaga 


1980 


gaaattgata 


attacacaag 


ctatatatac 


accttaattg 


aagaatcgea 


gaaccagcaa 


2040 


gaaaagaatg 


aactagaatt 


attggaatta 


gacaaatggg 


acagtttgtg 


gagttggttt 


2100 
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y u-ctL-ct L-ctcictcs. 
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ggtttaaaaa 


tagtttttag 


tgtgctttct 


atagtgaata 


gagttaggca 


gggatactca 


2220 


ccattgtcgt 


ttcagacccg 


gcccccagcc 


ccgaggggac 


ccgacaggcc 


cgaaggaatc 


2280 


gaagaagaag 


gtggagagag 


agacagagac 


agatceggea 


gattagtgga 


tggattctta 


2340 
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gcacttatct 


gggtcgacct 


gcggagcctg 


tgcct cttca 


gctaccaccg 


cttgagagac 


2400 


ttactcttga 


ttgcagcgag 


gattgtggaa 


ctcctgggac 


gcagggggtg 


ggaagtcctc 


2460 
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ttgcttaata 


ccatagcaat 


agcagtagct 


gaggggacag 


atagggttat 


agaaataata 


2580 


caaagagctt 


gtagagctat 


tctccacata 


cctagaagaa 


taagacaggg 


ctttgaaagg 


2640 


gctttgctat 


aa 










2652 



<210> 4 

<211> 491 

<212> PRT 

<213> HIV-1 

<400> 4 

Met Arg Val Lys Gly lie Arg Lys Asn Tyr Gin His Leu Trp Arg Trp 
1 5 10 15 



Gly Thr lie Leu Leu Gly Met Leu Met lie Cys Ser Ala Ala Asp Gin 
20 25 30 



Leu Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Glu Ala Thr 
35 4 0 45 



Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Ser Thr Glu Val 
50 55 60 



His Asn lie Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Ser Pro 
65 70 75 80 



Gin Glu lie Val Met Glu Asn Val Thr Glu Glu Phe Asn Met Trp Lys 

85 90 95 



Asn Asn Met Val Glu Gin Met His Glu Asp lie lie Ser Leu Trp Asp 

100 105 110 

Glu Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Thr Leu 

115 120 125 



Asn Cys Thr Thr Glu Leu Asn Leu Leu Asn Cys lie Asp Asn Ser Thr 
13 0 13 5 14 0 



Ser Gly Asn Asn Thr Asp Asn Ser Thr Ser Ser Asn Ser Thr Asp Asp 
145 150 155 160 



Lys Cys lie Pro Pro Asp Gin Lys Gly Lys Met Lys Asn Cys Ser Phe 

165 170 175 
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Asn lie Thr Ala 
180 



Phe Tyr Thr Ser 
195 



Arg Leu lie Ser 
210 



Val Ser Phe Glu 
225 



Ala lie Leu Lys 



Lys Asn Val Ser 
260 



Ser Thr Gin Leu 

275 



He Arg Ser Glu 
290 



Leu Pro Glu He 
305 



Arg Lys Gly Leu 



Arg Gly He He 
340 



Glu Lys Trp Asn 
355 



Lys Phe Gly Thr 
370 



Gly Gly Asp Pro 
385 



Phe Phe Tyr Cys 



Asn Gly Thr Asp 
420 



Gly He Arg Asp 



Asp Val Ala Pro 
200 



Cys Asn Thr Ser 
215 



Pro He Pro He 
230 



Cys Lys Asp Arg 
245 



Thr Val Gin Cys 



Leu Leu Asn Gly 
280 



Asn Phe Thr Asp 
295 



Val His He Asn 
310 



Arg He Gly Pro 
325 



Gly Lys Met Arg 



Asn Thr Leu Glu 
360 



Asn Asn Asn Lys 
375 



Glu He Thr Met 
390 



Asn Thr Thr Gin 
405 



Trp Thr Gin Asn 



Lys Val Arg Lys 
185 



He Asp Asn Asp 



He He Thr Gin 
220 



His Tyr Cys Ala 
235 



Asn Phe Asn Gly 
250 



Thr His Gly lie 
265 



Ser Leu Ala Lys 



Asn Ala Lys Thr 
300 



Cys Thr Arg Pro 
315 



Gly Arg Ala Trp 
33 0 



Gin Thr His Cys 
345 



Gin He Val Lys 



Thr He He Phe 
380 



His Thr Phe Asn 
395 



Leu Phe Asn Ser 
410 



Asp Thr Glu Gly 
425 



Glu Tyr Ala Leu 
190 



Ala lie Ser Tyr 
205 



Ala Cys Pro Lys 



Pro Ala Gly Phe 
240 



Thr Gly Leu Cys 
255 



Arg Pro Val Val 
270 



Lys Glu He Val 
285 



lie lie Val Gin 



Asn Asn Asn He 
320 



Trp Tyr Ala Thr 
335 



Asn lie Ser Arg 
350 



Lys Leu Gly Asp 
365 



Asn Gin Ser Ser 



Cys Gly Gly Glu 
400 



Thr Trp He Arg 
415 



Ser Asp He Thr 
430 



Asn Glu Asn He Thr Leu Pro Cys Arg He Lys Gin He He Asn Met 
435 440 445 



Trp Gin Glu Val Gly Lys Ala Met Tyr Ala Pro Pro lie Ser Gly Gin 
450 455 460 

He Ser Cys Ser Ser Asn He Thr Gly Leu Leu Leu Thr His Asp Gly 
465 470 475 480 

Val Val Gly Leu Tyr Thr Asn Ala Asn Asn Val 

485 490 

<210> 5 
<211> 2571 
<212> DNA 
<213> HIV-1 



<400> 5 



atgagagtga 


aggagaaata 


tcagcacttg 


tggagatggg 


ggtggagatg 


gggcaccatg 


60 


ctccttggga 


tgttgatgat 


ctgtagtgct 


acagaaaaat 


tgtgggtcac 


agtctattat 


120 


ggggtacctg 


tgtggaagga 


agcaaccacc 


actctatttt 


gtgcatcaaa 


tgctaaagca 


180 


tataatacag 


aggtacataa 


tgtttgggcc 


acacatgcct 


gtgtgcccac 


agaccccaac 


240 


ccacaagaag 


tagtattggt 


aaatgtgaca 


gaaaatttta 


acatgtggaa 


aaatgacatg 


300 


gtagaataca 


tgcatgagga 


tataatcagt 


ttatgggatc 


aaagcctaaa 


gccatgtgta 


360 


aaat taaccc 


cactctgtgt 


tagtttaaag 


tgcactgatt 


tgaagaatga 


t actaatacc 




aatagtagta 


gcgggagaat 


gataatggag 


aaaggagaga 


taaaaaactg 


ctctttcaat 


480 


atcagcacaa 


gcataagagg 


taaggtgcag 


aaagaatatg 


cattttttta 


taaact tgat 


540 


ataataccaa 


tagataatga 


tactaccagc 


tataagttga 


caagttgtaa 


cacctcagtc 


600 


attacacagg 


cctgtccaaa 


ggtatccttt 


gagccaattc 


ccatacatta 


ttgtgccccg 


660 


gctggttttg 


cgattctaaa 


atgtaataat 


aagacgttca 


atggaacagg 


accatgtaca 


720 


aatgtcagca 


cagtacaatg 


tacacatgga 


attaggccag 


tagtatcaac 


tcaactgctg 


780 


ttaaatggca 


gtctagcaga 


agaagaggta 


gtaattagat 


ctgtcaattt 


cacggacaat 


840 


gctaaaacca 


taatagtaca 


gctgaacaca 


tctgtagaaa 


ttaattgtac 


aagacccaac 


900 


aacaatacaa 


gaaaaagaat 


ccgtatccag 


agaggaccag 


ggagagcatt 


tgttacaata 


960 


ggaaaaatag 


gaaatataag 


acaagcacat 


tgtaacatta 


gtagagcaaa 


atggaataac 


1020 


actttaaaac 


agatagctag 


caaattaaga 


gaacaatttg 


gaaataataa 


aacaataatc 


1080 


tttaagcaat 


cctcaggagg 


ggacccagaa 


attgtaacgc 


acagttttaa 


ttgtggaggg 


1140 


gaatttttct 


actgtaattc 


aacacaactg 


tataatagta 


cttggtttaa 


tagtacttgg 


1200 


agtactgaag 


ggtcaaataa 


cactgaagga 


agtgacacaa 


tcaccctccc 


atgcagaata 


1260 
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aaacaaatta 


taaacatgtg 


gcagaaagta 


ggaaaagcaa 


tgtatgcccc 


tcccatcagt 


1320 


ggacaaatta 


gatgttcatc 


aaatattaca 


gggctgctaa 


taacaagaga 


tggtggtaat 


1380 


agcaacaatg 


agtccgagat 


cttcagacct 


gg a gg a ggag 


atatgagggg 


caattggaga 


1440 


agtgaattat 


ataaatataa 


agtagtaaaa 


attgaaccat 


taggagtagc 


acccaccaag 


1500 


gcaaagagaa 


gagtggtgca 


gagagaaaaa 


agagcagtgg 


gaataggagc 


tttgttcctt 


1560 


gggttcttgg 


gagcagcagg 


aagcactatg 


ggcgcggcgt 


caatgacgct 


gacggtacag 


1620 


gccagacaat 


tattgtctgg 


tatagtgcag 


cagcagaaca 


atttgctgag 


ggctattgag 


1680 


gcgcaacagc 


atctgttgca 


actcacagtc 


tggggcatca 


agcagctcca 


ggcaagaatc 


1740 


ctggctgtgg 


aaagatacct 


aaaggatcaa 


cagctcctgg 


ggatttgggg 


ttgctctgga 


1800 


aaactcattt 


gcaccactgc 


tgtgccttga 


aatgctagtt 


ggagtaataa 


atctctggaa 


1860 


cagatttgga 


atcacacgac 


ctggatggag 


tgggacagag 


aaattaacaa 


ttacacaagc 


1920 


ttaatacact 


ccttaattga 


agaatcgcaa 


aaccagcaag 


aaaagaatga 


acaagaatta 


1980 


ttggaattag 


ataaatgggc 


aagtttgtga 


aattggttta 


acataacaaa 


ttggctgtgg 


2040 


tatataaaat 


tattcataat 


aatagtagaa 


ggcttggtag 


gtttaagaat 


agtttttgct 


2100 


gtactttcta 


tagtgaatag 


agttaggcag 


ggatattaac 


cattatcgtt 


tcagacccac 


2160 


ctcccaaccc 


cgaggggacc 


cgacaggccc 


gaaggaatag 


aagaagaagg 


tggagagaga 


2220 


gacagagaca 


gatccattcg 


attagtgaac 


ggatccttgg 


cacttatctg 


ggacgatctg 


2280 


cggagcctgt 


gcctcttcag 


ccaccaccgc 


ttgagagact 


tactcttgat 


tgtaacgagg 


2340 


attqtqqaac 


tt ctgggacg 


caqqqqqtqq 


gaagtcctca 


aatattggtg 


gaatctccta 


2400 


cagtattgaa 


gtcaggaact 


aaagaatagt 


gctgttagct 


tgctcaatgc 


cacagccata 


2460 


gcagtagctg 


aggggacaga 


tagggttata 


gaagtagtac 


aaggagcttg 


tagagcgatt 


2520 


cgccacatac 


ctagaagaat 


aagacagggc 


ttggaaagga 


ttttgctata 


a 


2571 



<210> 6 

<211> 491 

<212> PRT 

<213> HIV-1 

<400> 6 

Met Arg Val Lys Glu Lys Tyr Gin His Leu Trp Arg Trp Gly Trp Arg 
15 10 15 

Trp Gly Thr Met Leu Leu Gly Met Leu Met He Cys Ser Ala Thr Glu 
20 25 30 

Lys Leu Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Glu Ala 
35 40 45 
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Thr Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu 
50 ' 55 " 60 



Val His Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn 
65 70 75 80 



Pro Gin Glu Val Val Leu Val Asn Val Thr Glu Asn Phe Asn Met Trp 

85 90 95 



Lys Asn Asp Met Val Glu Gin Met His Glu Asp lie lie Ser Leu Trp 
100 105 110 



Asp Gin Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Ser 
115 ' 120 125 



Leu Lys Cys Thr Asp Leu Lys Asn Asp Thr Asn Thr Asn Ser Ser Ser 
13 0 ' ' 135 14 0 



Gly Arg Met He Met Glu Lys Gly Glu He Lys Asn Cys Ser Phe Asn 
145 ~ 150 * 155 160 



He Ser Thr Ser He Arg Gly Lys Val Gin Lys Glu Tyr Ala Phe Phe 

165 170 175 



Tyr Lys Leu Asp He He Pro He Asp Asn Asp Thr Thr Ser Tyr Lys 
180 185 190 



Leu Thr Ser Cys Asn Cys Ala Pro Ala Gly Phe Ala He Leu Lys Cys 
195 200 205 



Asn Asn Lys Thr Phe Asn Gly Thr Gly Pro Cys Thr Asn Val Ser Thr 
210 ^ 215 220 



Val Gin Cys Thr His Gly He Arg Pro Val Val Ser Thr Gin Leu Leu 
225 ~ 230 235 240 



Leu Asn Gly Ser Leu Ala Glu Glu Glu Val Val He Arg Ser Val Asn 

245 250 255 



Phe Thr Asp Asn Ala Lys Thr He He Val Gin Leu Asn Thr Ser Val 
260 265 270 



Glu He Asn Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Arg He Arg 
275 280 285 



He Gin Arg Gly Pro Gly Arg Ala Phe Val Thr He Gly Lys He Gly 
290 295 300 
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Asn Met Arg Gin Ala His Cys Asn lie Ser Arg Ala Lys Trp Asn Asn 
305 310 * 315 320 



Thr Leu Lys Gin lie Ala Ser Lys Leu Arg Glu Gin Phe Gly Asn Asn 

325 330 335 



Lys Thr lie lie Phe Lys Gin Ser Ser Gly Gly Asp Pro Glu lie Val 
340 345 350 



Thr His Ser Phe Asn Cys Gly Gly Glu Phe Phe Tyr Cys Asn Ser Thr 
355 360 365 



Gin Leu Phe Asn Ser Thr Trp Phe Asn Ser Thr Trp Ser Thr Glu Gly 
370 375 380 



Ser Asn Asn Thr Glu Gly Ser Asp Thr lie Thr Leu Pro Cys Arg lie 
385 390 395 400 



Lys Gin lie lie Asn Met Trp Gin Lys Val Gly Lys Ala Met Tyr Ala 

405 ~ 410 415 



Pro Pro He Ser Gly Gin lie Arg Cys Ser Ser Asn He Thr Gly Leu 
420 425 430 



Leu Leu Thr Arg Asp Gly Gly Asn Ser Asn Asn Glu Ser Glu He Phe 
435 440 445 



Arg Pro Gly Gly Gly Asp Met Arg Asp Asn Trp Arg Ser Glu Leu Tyr 
450 4 ~ ~ 455 * 460 



Lys Tyr Lys Val Val Lys He Glu Pro Leu Gly Val Ala Pro Thr Lys 
465 470 475 480 



Ala Lys Arg Arg Val Val Gin Arg Glu Lys Arg 

485 490 



<210> 7 

<211> 2580 

<212> DNA 

<213> HIV-1 

<400> 7 

atgagagtga aggggatcag gaagaattat cagcacttgt ggaaatgggg catcatgctc 60 

cttgggatat tgatgatctg tagtgctgca gaaaaettgt gggtcacagt ctattatggg 120 

gtacctgtgt ggaaagaagc aaccaccact ctattttgtg catcagatgc taaagcatat 180 

gatacagaag tacataatgt ttgggccaca catgcctgtg tacccacaga ccccaaccca 240 

caagaagtag tattggaaaa tgtgacagaa aattttaaca tgtggaaaaa taacatggta 300 
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gaacagatgc 


atgaagatat 


aattagttta 


tgggatcaaa 


gcctaaaacc 


atgtgtaaaa 


360 


ttaaccccac 


tctgtgttac 


tttaaattgc 


actaatgtga 


atgtgactaa 


tt tgaagaat 


420 


gagactaata 


ccaatagtag 


tagtggaggg 


gaaaagatgg 


aggagggaga 


aatgaaaaac 


480 


tgctctttca 


atgtcaccac 


actcataaga 


aataagagaa 


agactgaata 


tgcacttttt 


540 


tataaacttg 


atgtaatgcc 


aatagatcat 


gataatacaa 


gctatacgtt 


gataaattgt 


600 


aaatcctcaa 


ccattacaca 


ggcctgtcca 


aaggtatcct 


ttgaaccaat 


tcccatacat 


660 


tattgtgccc 


cggctggttt 


tgcgattcta 


aagtgtaatg 


ataagaagtt 


caatggaaag 


720 


ggaccctgta 


aaaatgtcag 


cacagtacaa 


tgtacacacg 


gaattagacc 


agtagtgtca 


780 


acccaattgc 


tgttaaatgg 


cagtctagca 


gaagaagaca 


tagtaattag 


atctgaaaat 


840 


ttcacggaca 


atgctaaaaa 


cataatagta 


cagctgaatg 


tatccataga 


aattaattgt 


900 


acaagaccca 


acaacaatac 


aagaaaaaaa 


ataactttag 


gaccagggag 


agtactttat 


960 


acaacaggag 


aaataatagg 


agatataaga 


cgagcacatt 


gtaaccttag 


tagaacaagt 


1020 


tggaataaca 


ctttaaaaca 


gatagttgaa 


aaattaagag 


aaataaaaca 


atttaagaat 


1080 


aaaacaatag 


tttttaaaca 


atcctcagga 


ggggacccag 


aaattgtaat 


gcacagtttt 


1140 


aattgtggag 


gggaattttt 


ctactgtaat 


tcaacacagc 


tgtttaatag 


tacttggcat 


1200 


gctaatggta 


cttggaagaa 


tactgaaggg 


gcagataaca 


atatcacact 


cccatgcaga 


1260 


ataaaacaaa 


ttataaacag 


gtggcaggaa 


gtaggaaaag 


caatgtatgc 


cccacccatc 


1320 


gaaggacaaa 


ttagatgttt 


atcaaatatt 


acagggttac 


tattaacaag 


agatggtggt 


1380 


agtagtgaag 


agaaccagac 


cgagatcttc 


agacctggag 


gaggaaatat 


gaaggataat 


1440 


tggagaagtg 


aattatataa 


atataaagta 


gtaaaaattg 


aaccattagg 


agtagcaccc 


1500 


accaaggcaa 


agagaagagt 


ggtgcagaga 


gaaaaaagag 


cagtgggaat 


gctaggagct 


1560 


atgttccttg 


ggttcttggg 


agcagcagga 


agcactatgg 


gcgcagcgtc 


aatgacgctg 


1620 


acggtacagg 


ccagactatt 


attgtctggt 


atagtgcaac 


agcagaacaa 


tctgctgagg 


1680 


gctattgagg 


cgcaacagca 


tctgttcgaa 


ctcacagtct 


ggggcatcaa 


acagctccag 


1740 


gcaagagtcc 


tggctgtgga 


aagataccta 


aaggatcagc 


agctcctggg 


gatttggggt 


1800 


tgctctggaa 


aactcatctg 


caccactact 


gtgccttgga 


atgctagttg 


gagtaataga 


1860 


tctcaggatt 


acatttggaa 


taacatgacc 


tggatggagt 


gggagagaga 


aattaacaat 


1920 


tacacaggct 


taatatacaa 


cttaattgaa 


gaatcgcaga 


accaacaaga 


aaaaaatgag 


1980 


caagaattat 


tggaattgga 


taaatgggca 


agtttgtgga 


cttggtttga 


catatcaaac 


2040 


tggctgtggt 


atataaaaat 


cttcataatg 


atagtaggag 


gcttgatagg 


tttaagaata 


2100 


gtttttactg 


tactttccat 


agtaaataga 


gttaggcagg 


gatactcacc 


attgtcattt 


2160 


cagacccacc 


tcccagcccc 


gaggggaccc 


gacaggcccg 


aaggaatcga 


agaagaaggt 


2220 
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ggagagagag 


acagagacag 


atccggaaga 


ttagtggatg 


gattcttaac 


acttatctgg 


2280 


gtcgacctac 


ggagcctgtg 


cct ct t cctc 


taccaccgct 


tgatcgactt 


actcttgatt 


2340 


qcaaagagqa 


ttgtggaact 


tctgggacgc 


a 99999tggg 


aagctctcaa 


atattgttgg 


2400 


aatctcctgc 


agtattggag 


ccaggaacta 


aagaatagtg 


ctgttagttt 


gcttaatgcc 


2460 


acagctatag 


cagtagctga 


ggggacagat 


agggttatag 


aaatagtgca 


aagaacttgt 


2520 


agagctattc 


tccacatacc 


tagaagaata 


agacagggct 


tagaaagggc 


tttgctataa 


2580 



<210> 8 

<211> 467 

<212> PRT 

<213> HIV-1 

<400> 8 

Met Arg Val Lys Gly lie Arg Lys Asn Tyr Gin His Leu Trp Lys Trp 
15 10 15 



lie Met Leu Leu Gly lie Leu Met lie Cys Ser Ala Ala Glu Asn Leu 
2 0 2 5 3 0 



Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Glu Ala Thr Thr 
35 40 45 



Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu Val His 
50 55 60 



Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro Gin 
65 70 75 80 



Glu Val Val Leu Glu Asn Val Thr Glu Asn Phe Asn Met Trp Lys Asn 

85 90 95 



Asn Met Val Glu Gin Met His Glu Asp lie lie Ser Leu Trp Asp Gin 
100 105 110 



Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Thr Leu Asn 
115 120 125 



Cys Thr Asn Val Asn Val Thr Asn Leu Lys Asn Glu Thr Asn Thr Asn 
130 135 140 



Ser Ser Ser Gly Gly Glu Lys Met Glu Glu Gly Glu Met Lys Asn Cys 
145 150 155 160 

Ser Phe Asn Val Thr Thr Leu lie Arg Asn Lys Arg Lys Thr Glu Tyr 

165 170 175 
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Ala Leu Phe Tyr 
180 



Ser Tyr Thr Leu 
195 



Pro Lys Val Ser 
210 



Gly Phe Ala lie 
225 



Pro Cys Lys Asn 



Val Val Ser Thr 
260 



lie Val lie Arg 
275 



Val Gin Leu Asn 
290 

Asn Thr Arg Lys 
3 05 



Thr Gly Glu lie 



Arg Thr Ser Trp 
340 



Glu lie Lys Gin 
355 



Gly Gly Asp Phe 
370 



Phe Phe Tyr Cys 
385 



Asn Gly Thr Trp 



Pro Cys Arg lie 
420 



Lys Leu Asp Val 



lie Asn Cys Lys 
200 



Phe Glu Pro lie 
215 



Leu Lys Cys Asn 
230 



Val Ser Thr Val 
245 



Gin Leu Leu Leu 



Ser Glu Asn Phe 
280 



Val Ser Leu Glu 
295 

Lys lie Thr Leu 
310 



lie Gly Asp He 
325 



Asn Asn Thr Leu 



Phe Lys Asn Lys 
360 



Glu He Val Met 
375 



Asn Ser Thr Gin 
390 



Lys Asn Thr Glu 
405 



Lys Gin He He 



Met Pro He Asp 
185 



Ser Ser Thr He 



Pro lie His Tyr 
220 



Asp Lys Lys Phe 
235 



Gin Cys Thr His 
250 



Asn Gly Ser Leu 
265 



Thr Asp Asn Ala 



He Asn Cys Thr 
300 

Gly Arg Ser Arg 
315 



Arg Arg Ala His 
330 



Lys Gin He Val 
345 



Thr He Val Phe 



His Ser Phe Asn 
380 



Leu Phe Asn Ser 
395 



Gly Ala Asp Asn 
410 



Asn Arg Trp Gin 
425 



Arg Asp Asn Thr 
190 



Thr Gin Ala Cys 
205 



Cys Ala Pro Ala 



Asn Gly Lys Gly 
240 



Gly He Arg Pro 
255 



Ala Glu Glu Asp 
270 



Lys Asn He lie 
285 



Arg Pro Asn Asn 



Val Leu Tyr Thr 
32 0 



Cys Asn Leu Ser 
335 



Glu Lys Leu Arg 
350 



Lys Gin Ser Ser 
365 



Cys Gly Gly Glu 



Thr Trp His Ala 
400 



Asn He Thr Leu 
415 



Glu Val Gly Lys 
430 
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Ala Met Tyr Ala Pro Pro He Glu Gly Gin He Arg Cys Leu Ser Asn 
435 440 445 

He Thr Gly Leu Leu Leu Thr Arg Asp Gly Gly Ser Ser Glu Glu Asn 
450 455 460 

Gin Thr Glu 
465 

<210> 9 
<211> 2553 
<212> DNA 
<213> HIV-1 



<400> 9 





atgagagtga 


aggggataga 


gaggaattat 


cagcatttgt 


gggagaggaa 


tcagcactcg 


60 




ttgtggagat 


ggggcatcat 


gctccttggg 


atgttaatga 


tatgtaaagg 


agaattgtgg 


120 




gtcacagttt 


attatggggt 


acctgtgtgg 


aaagaagcaa 


ccactactct 


attttgtgca 


180 


L:-: 


tcagatgcta 


aatcatatga 


accagaggca 


cataatatct 


gggctacaca 


tgcctgtgtg 


240 




ccaacagacc 


ccaacccacg 


agaaataaaa 


ctggaaaatg 


tcacagaaaa 


ctttaacatg 


300 




tggaaaaatg 


acatggtgga 


gcagatgcat 


gaggatgtaa 


tcagtctatg 


ggatcaaagc 


360 




ctgaaaccat 


gtgtaaaatt 


aaccccactc 


tgtgtcactt 


tacattgcac 


tgaatataag 


420 




gcccctaatg 


ccactattaa 


tgccactgat 


agggacatag 


gaatgaaaaa 


ctgctctttc 


480 


- 


aatgtaacca 


cagaagtaat 


aaataagaag 


aagcaagaac 


atgcactttt 


ttataaactt 


540 


ft i 


gatgtggtac 


aaatggatga 


taatagtact 


aataccaact 


atagattaat 


aaattgtaat 


600 


ru 


acctcagtca 


ttacacaggc 


gtgtccaaag 


gtaacctttg 


agccaattcc 


catacattat 


660 




tgtgctccag 


ctggatttgc 


gattctaaag 


tgtaatgata 


agaagttcaa 


tgggacgggt 


720 




ccatgcaaaa 


acgtcagcac 


agtgcagtgt 


acacatggga 


ttaggccagt 


agtgtcaacc 


780 




caactgttgt 


tgaatggcag 


tctagcagaa 


gaagagataa 


taattagatc 


tgaaaatctc 


840 




acaaataatg 


ctaaaaccat 


aatagtacag 


cttaatgagt 


ctgtaccaat 


taattgctca 


900 




aggccctacg 


aaaataaaag 


acgacgtaca 


cctataggac 


tagggcaagc 


gtactataca 


960 




acaaaattaa 


aaggatatat 


aagaccagca 


cattgtaata 


ttagtggagc 


agaatggaat 


1020 




aaaactttac 


aacaggtagc 


taaaaaatta 


ggagaccttt 


tcaaccagac 


aacaataatt 


1080 




tttcaaccac 


actcgggagg 


ggacccagaa 


attacaacac 


acagctttaa 


ttgtggaggg 


1140 




gaatttttct 


actgcgatac 


atcaagactg 


tttaatagga 


cttataatac 


atcaggtagt 


1200 




acaggggtaa 


ataacagtac 


aatcaaactc 


ccatgcagaa 


taaaacaaat 


tataaacatg 


1260 




tggcagggag 


taggaaaagc 


aatgtatgcc 


cctcccattg 


aaggactaat 


caaatgttca 


1320 




tcaaacatta 


caggactatt 


gttgacaaga 


gatgggggaa 


ataatactag 


gcagaatgaa 


1380 
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gccttcaggc 


ctggaggagg 


ggatatgaga 


gacaattgga 


gaagtgaatt 


atacaaatat 


1440 


aaagtagtaa 


gaattgaacc 


actaggtcta 


gcacccactg 


aggcaaagag 


aagagtggta 


1500 


gaaagagaaa 


aaagagcaat 


aggactagga 


gctatgttcc 


ttgggttctt 


gggagcagca 


1560 


ggaagcacga 


tgggcgcagc 


gtcaatgacg 


ctgacggtac 


aggccagaca 


gttaatgtct 


1620 


ggtatagtgc 


aacagcaaaa 


caatttgctg 


agggctatag 


aggcgcaaca 


gcat ctgttg 


1680 


caactcacag 


tctggggcat 


taaacagctc 


caggcaagaa 


tcctggctgt 


ggaaagctac 


1740 


ctaaaggatc 


aacagctcct 


aggaatttgg 


ggttgctctg 


gaagacacat 


ttgcaccact 


1800 


gctgtgccct 


ggaactctag 


ctggagtaat 


aaatctctaa 


acgagatttg 


gggtaacatg 


1860 


acctggatgg 


agtgggaaaa 


agaaattgac 


aattacacag 


aattaatata 


cagct taatt 


1920 


gaagaatcgc 


aaacccagca 


agaaaagaat 


gaacaagaac 


tattgaaatt 


agaccaatgg 


1980 


gcaagtttgt 


ggaattggtt 


tagcataaca 


aaatggctgt 


ggtatataaa 


aatattcata 


2040 


atgatagtag 


gaggcttgat 


aggtttaaga 


atagtttttg 


ctgtgctttc 


tgtagtaaat 


2100 


agagttaggc 


agggatattc 


acctctgtca 


tttcagaccc 


tcctcccagc 


cccgagggga 


2160 


cccgacaggc 


cagaaggaat 


agaagaagaa 


99tggagagc 


agggcagagg 


cagatccatt 


2220 


cgattggtga 


ccggattctc 


agcacttatc 


tgggacgatc 


taaggaacct 


gtgcctcttc 


2280 


agctaccgcc 


acttgagaga 


cttaatctta 


attgcagcga 


agattgtgga 


gtttctggga 


2340 


3 *-* 3 Z) ZD -3 


aaaaaaccat 


caaataccta 


tacraacctcc 


tacaatattq 


qat t cacraaa 


2400 


ctaaagaata 


gtgctattag 


cttatttgat 


accacagcaa 


tagcagtagc 


tgaggggaca 


2460 


gatagggtca 


tagagatatt 


acaaagattt 


attagagcta 


ttcttcacat 


acccagacga 


2520 


ataagacagg 


gcttggaaag 


ggctttacta 


taa 






2553 



<210> 10 

<211> 781 

<212> PRT 

<213> HIV-1 

<400> 10 

Met Arg Val Lys lie Glu Arg Asn Tyr Gin His Leu Trp Glu Arg Asn 
1 5 10 15 

Gin His Ser Leu Trp Arg Trp Gly lie Met Leu Leu Gly Met Leu Met 
2 0 ^ 25 3 0 

lie Cys Lys Gly Glu Leu Trp Val Thr Val Tyr Tyr Gly Val Pro Val 
35 40 45 

Trp Lys Glu Ala Thr Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ser 
50 55 60 
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Tyr Glu Pro Glu Ala His Asn lie Trp Ala Thr His Ala Cys Val Pro 
65 70 75 80 



Thr Asp Pro Asn Pro Arg Glu He Lys Leu Glu Asn Val Thr Glu Asn 

85 90 95 



Phe Asn Met Trp Lys Asn Asp Met Val Glu Gin Met His Glu Asp Val 
100 105 110 



He Ser Leu Trp Asp Gin Ser Leu Lys Pro Cys Val Lys Leu Thr Pro 
115 120 125 



Leu Cys Val Thr Leu His Cys Thr Glu Tyr Lys Ala Pro Asn Ala Thr 
130 135 140 



He Asn Ala Thr Asp Arg Asp He Gly Met Lys Asn Cys Ser Phe Asn 
145 150 155 160 



Val Thr Thr Glu Val He Asn Lys Lys Lys Gin Glu His Ala Leu Phe 

165 170 175 



Tyr Lys Leu Asp Val Val Gin Met Asp Asp Asn Ser Thr Asn Thr Asn 
180 185 190 



Tyr Arg Leu He Asn Cys Asn Thr Ser Val He Thr Gin Ala Cys Pro 
195 200 205 



Lys Val Thr Phe Glu Pro He Pro He His Tyr Cys Ala Pro Ala Gly 
210 215 220 



Phe Ala He Leu Lys Cys Asn Asp Lys Lys Phe Asn Gly Thr Gly Pro 
225 230 235 240 



Cys Lys Asn Val Ser Thr Val Gin Cys Thr His Gly He Arg Pro Val 

245 250 255 



Val Ser Thr Gin Leu Leu Leu Asn Gly Ser Leu Ala Glu Glu Glu lie 
260 265 270 



He He Arg Ser Glu Asn Leu Thr Asn Asn Ala Lys Thr He He Val 
275 280 285 



Gin Leu Asn Glu Ser Val Pro He Asn Cys Ser Arg Pro Tyr Glu Asn 
290 295 300 



Lys Arg Arg Arg Thr Pro lie Gly Leu Gly Gin Tyr Tyr Thr Thr Lys 
305 310 315 320 
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Leu Lys Gly Tyr lie Arg Pro Ala His Cys Asn He Ser Gly Ala Glu 

325 330 335 



Trp Asn Lys Thr Leu Gin Gin Val Ala Lys Lys Leu Gly Asp Leu Phe 
340 345 350 



Asn Gin Thr Thr He He Phe Gin Pro His Ser Gly Gly Asp Pro Glu 
355 360 365 



He Thr Thr His Ser Phe Asn Cys Gly Gly Glu Phe Phe Tyr Cys Asp 
370 375 380 



Thr Ser Arg Leu Phe Asn Arg Thr Tyr Ser Thr Ser Gly Ser Thr Gly 
385 390 395 400 



Val Asn Asn Ser Thr He Lys Leu Pro Cys Arg He Lys Gin He He 

405 410 415 



Asn Met Trp Gin Gly Val Gly Lys Ala Met Tyr Ala Pro Pro He Glu 
420 425 430 



Gly Leu He Lys Cys Ser Ser Asn He Thr Gly Leu Leu Leu Thr Arg 
435 440 445 



Asp Gly Gly Asn Asn Thr Arg Gin Asn Glu Ala Phe Arg Pro Gly Gly 
450 455 460 



Gly Asp Met Arg Asp Asn Trp Arg Ser Glu Leu Tyr Lys Tyr Lys Val 
465 470 475 480 



Val Arg He Glu Pro Leu Gly Leu Ala Pro Thr Glu Ala Lys Arg Arg 

485 490 495 



Val Val Glu Arg Glu Lys Arg Ala He Gly Leu Gly Ala Met Phe Leu 
500 ' ~ 505 " 510 



Gly Phe Leu Gly Ala Ala Gly Ser Thr Met Gly Ala Ala Ser Met Thr 
515 520 525 



Leu Thr Val Gin Ala Arg Gin Leu Met Ser Gly lie Val Gin Gin Gin 
530 535 540 



Asn Asn Leu Leu Arg Ala lie Glu Ala Gin Gin His Leu Leu Gin Thr 
545 550 555 560 



Leu Val Trp Gly He Lys Gin Leu Gin Ala Arg He Leu Ala Val Glu 

565 570 575 
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Ser Tyr Leu Lys Asp Gin Gin Leu Leu Gly lie Trp Gly Cys Ser Gly 
580 ' 585 590 



Arg His lie Cys Thr Thr Ala Val Pro Trp Asn Ser Ser Trp Ser Asn 
595 600 605 

Lys Ser Leu Asn Glu lie Trp Gly Asn Met Thr Trp Met Glu Trp Glu 
610 615 620 

Lys Glu He Asp Asn Tyr Thr Glu Leu He Tyr Ser Leu He Glu Glu 
625 ' 630 635 640 

Ser Gin Thr Gin Gin Glu Lys Asn Glu Gin Glu Leu Leu Lys Leu Asp 

645 650 655 

Gin Trp Ala Ser Leu Trp Asn Trp Phe Ser He Thr Lys Trp Leu Trp 
660 665 670 

Tyr He Lys He Phe He Met He Val Gly Gly Leu He Gly Leu Arg 
675 680 685 

He Val Phe Ala Val Leu Ser Val Val Asn Arg Val Arg Gin Gly Tyr 
690 695 700 

Ser Pro Leu Ser Phe Gin Thr Leu Leu Pro Ala Pro Arg Gly Pro Asp 
705 710 715 720 

Arg Pro Glu Gly He Glu Glu Glu Gly Gly Glu Gin Gly Arg Gly Arg 

725 730 735 

Ser He Arg Leu Val Thr Gly Phe Ser Ala Leu He Trp Asp Asp Leu 
740 745 750 

Arg Asn Leu Cys Leu Phe Ser Tyr Arg His Leu Arg Asp Leu He Leu 
755 " 760 765 

He Ala Ala Lys He Val Glu Phe Leu Gly Arg Arg Gly 
770 775 780 



<210> 11 
<211> 2586 
<212> DNA 
<213> HIV-1 

<400> 11 _ 
atgagagtga aggggataca gaggaactgt caaaacttgt ggagatgggg aactataatc 60 

ttgggtatga tgataatttg tagtgctgca gaaaaattgt gggttactgt ttactatggg 12 0 

gtacctgtgt ggaaagatgc agaaaccacc ttattttgtg catcagatgc gaaagcatat 180 
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gatacagaag tgcataatgt ctgggccaca catgcctgtg tacctacaga ccccaaccca 240 



300 



660 
720 
780 
840 
900 



caagaaataa atttggaaaa tgtgacagaa aattttaaca tgtggaaaaa taacatggta 
gagcagatgc atacagatat aatcagtcta tgggaccaaa gcctaaagcc atgtgtacag 360 
ttaacccctc tctgtgttac tttagattgt actgatgcca caaatgccac taataccact 420 
atcattagtg acatgaaagg agaaataaaa aactgctctt tcaatatgac cacagaatta 480 
aaggataaga cacagaaagt acgttcattt ttctataaga tggatatagt acaaattaac 540 
aacaacaaca gcaacagcaa cagtagtcag tatagattaa taagttgtaa tacctcaacc 600 
attacacaag cttgtccaaa ggtatccttt gagccaattc ccatacatta ttgtgctcca 
gctggttttg cgattctaaa atgcaaggat aaggagttca atggaacagg gccatgcagg 
aatgtcagca cagtacaatg cacacatgga atcaagccag tagtatcaac tcaactactg 
ttaaatggca gtctagcaga agaaaaggta atgattagat ctgaaaatat cacagacaat 
actaaaaaca taatagtgca acttactgag cctgtaaaaa ttaattgtac cagacctaac 
aacaatacaa gaagaggtat aagtataggg ccaggacgag cattcattgc aagagataga 960 
ataatagggg atataagaca agcacattgt aacatcagta gagcagcatg gaataacact 1020 
ttgcagaagg tagcccaaca attaagaaca cactttgaga acagaacaat aatctttaat 1080 
cactccgcag gaggggaccc agaaataact acacatagtt ttaattgtgg aggagaattt 
ttctattgta gcacaacagg cctgtttaat agtacttgga atagcaatgc cagcacgcag 
gggtcaaata gcacgggttc aaacgacact ataactctcc aatgcagaat aaggcagatt 
ataaggatgt ggcagagagt aggacaagca atgtatgccc ctcccatccc aggggtaata 1320 
agatgtgact caaacattac aggactaata ttaacaagag atggggggga taataacagc 13 80 
acaaatgaga ccttcagacc tggaggagga gatatgaggg acaattggag aagtgaatta 
tataagtata aagtagtaaa gattgaacca ctaggagtag cacccaccag ggcaaagaga 
agagtggtgg aaagagaaaa aagagcaata gcaggaatag gagctgtgtt ccttgggttc 
ttgggagcag caggaagcac aatgggcgca gcgtcactga cgctgacggt acagaccaga 1620 
cagctattgt ctggcatagt gcaacagcaa agcaatttgc tgagggctat agaggctcaa 1680 
cagcatctgt tgaaactcac ggtctggggc attaaacagc tccaggcacg agtcctggct 1740 
gtggagagat acctaaagga tcaacagctc ctaggaattt ggggttgctc tggaaaactc 1800 
atttgcacca ctactgtgcc ctggaactct agttggagta ataaatccta tagtgagata 1860 
tgggacaaca tgacctggct gcaatgggat aaagaaatta gcaattatac acaaataata 1920 
tatgatctaa ttgaagaatc acagaaccag caggaaaaga atgaacaaga cctattggca 1980 
ttggacaagt gggcaaatct atggaattgg tttgacatat caaaatggct gtggtatata 2040 
agaatattta taatgatagt aggaggctta ataggattaa gaatagtttt tgctgtaatt 2100 
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1140 
1200 
1260 



1440 
1500 
1560 



tcagtaataa atagagttag gcagggatac tcacctttgt cgttccagac ccttgccccg 2160 

aacccagggg gtctcgacag gcccggaaga atcgaagaag aaggtggaga gcaagacaga 2220 

agcagatcga ttcgcttagt cagcgggttc ttagcacttg cctgggagga cctgcggagc 2280 

ctgtgcctct tcagctacca ccgcttgaga gacttcatct tgattgccgc gaggactgtg 2340 

gaacttctgg gacacagcag tctcaagggg ttgagactgg ggtgggaagg actcaagtat 2400 

ctggggaatc tcctgttgta ttggggtcag gaactaaaaa ttagtgctat tagtttgttt 2460 

gataccatag caatagtaat agctggctgg acagataggg tcatagaaat aggacaaaga 2520 

attggtagag ctattctcaa catacctaga agaatcaggc agggcgccga aagggcttta 2580 

caataa 2586 



<210> 12 

<211> 861 

<212> PRT 

<213> HIV-1 

<400> 12 

Met Arg Val Lys He Gin Arg Asn Cys Gin Asn Leu Trp Arg Trp Gly 
1 ~ 5 10 15 

Thr He He Leu Gly Met Met He He Cys Ser Ala Ala Glu Lys Leu 
20 25 30 

Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Asp Ala Glu Thr 
35 4 0 4 5 

Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu Val His 
50 55 60 

Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro Gin 
65 ' 70 75 80 

Glu He Asn Leu Glu Asn Val Thr Glu Asn Phe Asn Met Trp Lys Asn 

85 90 95 

Asn Met Val Glu Gin Met His Thr Asp He He Ser Leu Trp Asp Gin 
100 105 HO 

Ser Leu Lys Pro Cys Val Gin Leu Thr Pro Leu Cys Val Thr Leu Asp 
115 ' 120 125 



Cys Thr Asp Ala Thr Asn Ala Thr Asn Thr Thr He He Ser Asp Met 
130 135 140 

Lys Gly Glu He Lys Asn Cys Ser Phe Asn Met Thr Thr Glu Leu Lys 

145 150 155 160 
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Asp Lys Thr Gin Lys Val Arg Ser Phe Phe Tyr Lys Met Asp He Val 

165 " 170 175 

Gin He Asn Asn Asp Asn Asn Ser Asn Ser Asn Ser Ser Gin Tyr Arg 
180 185 190 

Leu He Ser Cys Asn Thr Ser Val He Thr Gin Ala Cys Pro Lys Val 
195 200 205 

Ser Phe Glu Pro He Pro He His Tyr Cys Ala Pro Ala Gly Phe Ala 
210 215 220 

He Leu Lys Cys Lys Asp Lys Glu Phe Asn Gly Thr Gly Pro Cys Arg 
225 ~ ' 230 235 240 

Asn Val Ser Thr Val Gin Cys Thr His Gly He Lys Pro Val Val Ser 

245 250 255 

Thr Gin Leu Leu Leu Asn Gly Ser Leu Ala Glu Glu Lys Val Met He 
260 265 270 

Arg Ser Glu Asn He Thr Asp Asn Thr Lys Asn He He Val Gin Leu 
275 280 285 

Thr Glu Pro Val Lys He Asn Cys Thr Arg Pro Asn Asn Asn Thr Arg 
290 295 300 

Arg Gly He Ser He Gly Pro Gly Arg Ala Phe He Ala Arg Asp Arg 
305 ' 310 315 320 

He He Gly Asp He Arg Gin Ala His Cys Asn He Ser Arg Ala Ala 

325 330 335 

Trp Asn Asn Thr Leu Gin Lys Val Ala Gin Gin Leu Arg Thr His Phe 
340 345 350 

Glu Asn Arg Thr He He Phe Asn His Ser Ala Gly Gly Asp Pro Glu 
355 360 365 

He Thr Thr His Ser Phe Asn Cys Gly Gly Glu Phe Phe Tyr Cys Ser 
370 375 380 

Thr Thr Gly Leu Phe Asn Ser Thr Trp Ala Ser Asn Ala Ser Thr Gin 
385 ' 390 395 400 

Gly Ser Asn Ser Thr Gly Ser Asn Asp Thr He Thr Leu Gin Cys Arg 

405 410 415 
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He Arg Gin He 
420 



Ala Pro Pro He 
435 



Leu He Leu Thr 
450 



Phe Arg Pro Gly 
465 



Tyr Lys Tyr Lys 



Arg Ala Lys Arg 
500 



He Gly Ala Val 
515 



Gly Ala Ala Ser 
530 



Gly He Val Gin 
545 



Gin His Leu Leu 



Arg Val Leu Ala 
580 



He Trp Gly Cys 
595 



Asn Ser Ser Trp 
610 



Thr Trp Leu Gin 
625 



Tyr Asp Leu He 



Asp Leu Leu Ala 
660 



He Arg Met Trp 



Pro Gly Val He 
440 



Arg Asp Gly Gly 
455 



Gly Gly Asp Met 
470 



Val Val Lys He 
485 



Arg Val Val Glu 



Phe Leu Gly Phe 

520 



Leu Thr Leu Thr 
535 



Gin Gin Ser Asn 
550 



Lys Thr Leu Val 
565 



Val Glu Arg Tyr 



Ser Gly Lys Leu 
600 



Ser Asn Lys Ser 
615 



Glu Trp Lys Glu 
630 



Glu Glu Ser Gin 
645 



Leu Asp Lys Trp 



Gin Arg Val Gly 
425 



Arg Cys Asp Ser 



Asp Asn Asn Ser 
460 



Arg Asp Asn Trp 
475 



Glu Pro Leu Gly 
490 



Arg Glu Lys Arg 
505 



Leu Gly Ala Ala 



Val Gin Thr Arg 
540 



Leu Leu Arg Ala 
555 



Trp Gly He Lys 
570 



Leu Lys Asp Gin 
585 



He Cys Thr Thr 



Tyr Ser Glu He 
62 0 



He Ser Asn Tyr 
635 



Asn Gin Gin Glu 
650 



Ala Asn Leu Trp 
665 



Gin Ala Met Tyr 
430 



Asn He Thr Gly 
445 



Thr Asn Glu Thr 



Arg Ser Glu Leu 
480 



Val Ala Pro Thr 
495 



Ala He Ala Gly 
510 



Gly Ser Thr Met 
525 



Gin Leu Leu Ser 



He Glu Ala Gin 
560 



Gin Leu Gin Ala 
575 



Gin Leu Leu Gly 
590 



Thr Val Pro Trp 
605 



Trp Asp Asn Met 



Thr Gin He He 
640 



Lys Asn Glu Gin 
655 



Asn Trp Phe Asp 
670 
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He Ser Lys Trp Leu Trp Tyr He Arg He Phe He Met He Val Gly 
675 680 685 



Gly Leu He Gly Leu Arg He Val Phe Ala Val He Ser Val He Asn 
690 695 700 

Arg Val Arg Gin Gly Tyr Ser Pro Leu Ser Phe Gin Thr Leu Ala Pro 
705 " 710 715 720 

Asn Pro Gly Gly Leu Asp Arg Pro Gly Arg He Glu Glu Glu Gly Gly 

725 730 735 

Glu Gin Asp Arg Ser Arg Ser He Arg Leu Val Ser Gly Phe Leu Ala 
740 745 750 

Leu Ala Trp Glu Asp Leu Arg Ser Leu Cys Leu Phe Ser Tyr His Arg 
755 760 765 

Leu Arg Asp Phe He Leu He Ala Ala Arg Thr Val Glu Leu Leu Gly 
770 775 780 

His Ser Ser Leu Lys Gly Leu Arg Leu Gly Trp Glu Gly Leu Lys Tyr 
785 790 795 800 

Leu Gly Asn Leu Leu Leu Tyr Trp Gly Gin Glu Leu Lys He Ser Ala 

805 810 815 

He Ser Leu Phe Asp Thr He Ala He Val He Ala Gly Trp Thr Asp 
820 825 830 

Arg Val He Glu He Gly Gin Arg He Gly Arg Ala He Leu Asn He 
835 840 845 

Pro Arg Arg He Arg Gin Gly Ala Glu Arg Ala Leu Gin 
850 " 855 860 



<210> 13 

<211> 2607 

<212> DNA 

<213> HIV-1 

<400> 13 

atgagagtga aggggatcag gaagaattat cagcacttgt ggagatggag taccatgctg 60 

ctccttggga tgttaatgat ttgtagtgct acagaacaat tgtgggtcac agtctattat 120 

ggggtacctg tgtggaaaga agcaaacacc actctatttt gtgcatcaga tgctaaagca 180 

tatgatacag aggcacataa tgtttgggcc acacatgcct gtgtacccac agaccccaac 240 
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ccacaagaaa 


tagtattggc 


aaatgtgaca 


gaagatttta 


acatgtggaa 


aaataacatg 


300 


gtagaacaga 


tgcatgagga 


tataatcagt 


ttatgggatc 


aaagcctaaa 


gccatgtgta 


360 


aaat taaccc 


cactctgtgt 


tactttaaat 


tgcactgatg 


taaggaatgg 


tactattgtg 


420 


aggaatagta 


ctattagggt 


cgaggaaggg 


atgaaggaag 


aaataaaaaa 


ctgctctttc 


480 


aatgtcacca 


caagcatgag 


agacaagttg 


cagaaagaag 


atgcattttt 


ttataaatct 


540 


gatgtaatac 


caataggtaa 


tgataataat 


actaatacca 


gcaataataa 


tatcacctat 


600 


accagctata 


ggttgagaag 


ttgtaatacc 


tcagtcatta 


cacaggcctg 


tccaaagata 


660 


aactttgagc 


caattcccat 


acattattgt 


gccccggctg 


ggtttgcgat 


tctgaagtgt 


720 


aataatagga 


cgttcgaggg 


aaaaggacca 


tgtaaaaatg 


tcagcacagt 


acaatgtaca 


780 


catggaatta 


ggccagtagt 


atcaactcaa 


ctgctgttaa 


atggcagtct 


agcagaaaaa 


840 


gatat agtaa 


ttagatctgc 


caatttctca 


gacaatgcta 


aagccataat 


agtacagctg 


900 


aacgaaactg 


tacaaatcaa 


ttgtacaaga 


cccaacaaca 


atacaagaag 


aagaataact 


960 


atgggaccag 


gaagagtata 


ttatacaaca 


ggagacataa 


taggagacat 


aagacgagca 


1020 


cattgtaaca 


ttagtaagga 


agattggaat 


aacactctaa 


aacagatagc 


taaaaaat ta 


1080 


agagaacaat 


ttggggataa 


taaaacaata 


gcctttaagc 


catcctcagg 


aggggaccca 


1140 


gaaattgtaa 


tgcacagttt 


taattgtgga 


ggggaatttt 


tctactgtaa 


tacaacaaaa 


1200 


ctgtttaata 


gtacttggga 


tggtaatagt 


actcggaata 


atactgaagg 


gtcaagtaac 


1260 


aatggaaata 


tcacacttca 


atgcagaata 


aaacaaatta 


taaacatgtg 


gcagggagta 


1320 


ggaaaagcaa 


tgtatgcccc 


tcccatcaga 


ggacaaatta 


gatgttcatc 


aaacattaca 


1380 


gggctgctat 


taacaagaga 


tggtggtaat 


accaacgata 


ctaacaatac 


tgagatcttc 


1440 


agacctggag 


gaggagatat 


gagggacaat 


tggagaagtg 


aattatataa 


atataaagta 


1500 


gtaaaaattg 


aaccattagg 


aatagcaccc 


accaaggcaa 


agagaagagt 


ggtgcaaaga 


1560 


gaaaaaagag 


caatgggaat 


aggagctctg 


ttccttgggt 


tcttgggagc 


agcaggaagc 


1620 


actatgggcg 


cagcgtcaat 


gacgctgacg 


gtacaggcca 


gacaactatt 


gtctggtata 


1680 


gtgcaacagc 


agaacaattt 


gctgagggct 


attgaggcgc 


aacaccatct 


gttgcaactc 


1740 


acagtctggg 


gcatcaagca 


gctccaggca 


agagtcctgg 


ctgtggaaag 


atacctaaag 


1800 


gatcaacagc 


tcctggggat 


ttggggttgc 


tctggaaaac 


tcatttgcac 


cactgctgtg 


1860 


ccttggaatg 


ctagttggag 


taataaatct 


ctggataaga 


tttggaataa 


catgacctgg 


1920 


atgcagtggg 


aaagagaaat 


tgacaattac 


acaagtctaa 


tatacacttt 


aattgaagaa 


1980 


tcgcagaacc 


aacaagaaaa 


gaatgaacta 


gagttactag 


aattagataa 


atgggcaaat 


2040 


ttgtggaatt 


ggtttgacat 


aacaaaatgg 


ctgtggtata 


taaaaatatt 


cataatgata 


2100 


gtaggaggct 


tgataggttt 


aagaatagtt 


tttgttatac 


tttctatagt 


gaatagagtt 


2160 
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aggcagggat 


actcaccatt 


atcgtttcag 


acccgcctcc 


cagcccagag 


gggacccgac 


2220 


aggcccgaag 


gaatcgaaga 


agaaggtgga 


gggagaggca 


gagacacatc 


cgggccatta 


2280 


gtggatggat 


tct tagcaat 


tatctgggtc 


gacctgcgga 


gcctgttcct 


cttcagctac 


2340 


caccgcttga 


gagacttact 


cttgattgta 


gcgaggattg 


tggaacttct 


gggacgcagg 


2400 


gggtgggaaa 


tcctcaagta 


ttggtggaat 


ctcctacagt 


attggattca 


ggaactaaag 


2460 


aatagtgctg 


ttagcttgct 


caacgccaca 


gccatagcag 


tagctgaggg 


gacagatagg 


2520 


attatagaag 


tagcaagaag 


gacttttaga 


gctattctcc 


acatacctag 


aagaataaga 


2580 


cagggcttgg 


aaagggcttt 


gctataa 








2607 



<210> 14 

<211> 866 

<212> PRT 

<213> HIV-1 

<400> 14 

Met Arg Val Lys He Lys Asn Tyr Gin His Leu Trp Arg Trp Ser Thr 
1 ~ 5 10 15 

Met Leu Leu Leu Gly Met Leu Met He Cys Ser Ala Thr Glu Gin Leu 
20 25 30 

Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Glu Ala Asn Thr 
3 5 40 4 5 

Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu Ala His 
50 55 60 

Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro Gin 
65 70 75 80 

Glu He Val Leu Ala Asn Val Thr Glu Asp Phe Asn Met Trp Lys Asn 

85 90 95 

Asn Met Val Glu Gin Met His Glu Asp He He Ser Leu Trp Asp Gin 
100 105 110 

Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Thr Leu Asn 
115 ~ 120 125 

Cys Thr Asp Val Arg Asn Gly Thr He Val Arg Asn Ser Thr He Arg 
13 0 13 5 14 0 

Val Glu Glu Gly Met Lys Glu Glu He Lys Asn Cys Ser Phe Asn Val 
145 150 155 160 
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Thr Thr Ser Met Gly Asp Lys Leu Gin Lys Glu Asp Ala Phe Phe Tyr 

165 170 175 



Lys Ser Asp Val Val Gin Met Gly Asp Asn Asn Asn Thr Asn Thr Ser 
180 185 190 



Asn Asn Asn He Thr Tyr Thr Ser Tyr Arg Leu Arg Ser Cys Asn Thr 
195 200 205 



Ser Val He Thr Gin Ala Cys Pro Lys He Asn Phe Glu Pro He Pro 
210 215 220 



He His Tyr Cys Ala Pro Ala Gly Phe Ala He Leu Lys Cys Asn Asn 
225 ' 230 235 240 



Arg Thr Phe Glu Gly Lys Gly Pro Cys Lys Asn Val Ser Thr Val Gin 

245 250 255 



Cys Thr His Gly He Arg Pro Val Val Ser Thr Gin Leu Leu Leu Asn 
260 265 270 



Gly Ser Leu Ala Glu Lys Asp He Val He Arg Ser Ala Asn Phe Ser 
275 280 285 

Asp Asn Ala Lys Ala He He Val Gin Leu Asn Glu Thr Val Gin He 
290 295 300 

Asn Cys Thr Arg Pro Asn Asn Asn Thr Arg Arg Arg He Thr Met Gly 
305 310 315 320 

Pro Gly Ala Val Tyr Tyr Thr Thr Gly Asp He He Gly Asp He Arg 

325 330 335 



Arg Ala His Cys Asn He Ser Lys Glu Asp Trp Thr Asn Thr Leu Lys 
340 345 350 

Gin He Ala Lys Lys Leu Arg Glu Gin Phe Gly Asp Asn Lys Thr He 
355 360 365 

Ala Phe Lys Pro Ser Ser Gly Gly Asp Pro Glu He Val Met His Ser 
370 375 380 

Phe Asn Cys Gly Gly Glu Phe Phe Tyr Cys Asn Thr Thr Lys Leu Phe 
385 390 395 400 



Asn Ser Thr Trp Phe Gly Asn Ser Thr Arg Asn Asn Thr Glu Gly Ser 

405 410 415 
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Ser Asn Asn Gly 
420 



Asn Met Trp Gin 
435 



Gly Gin lie Arg 
450 



Asp Gly Gly Asn 
465 



Gly Gly Gly Asp 



Lys Val Va] Lys 
500 



Arg Arg Val Val 
515 



Phe Leu Gly Phe 
530 



Met Thr Leu Thr 
545 



Gin Gin Asn Asn 



Gin Thr Leu Val 
580 



Val Glu Arg Tyr 
595 



Ser Gly Lys Leu 
610 



Ser Asn Lys Ser 
625 



Trp Glu Arg Glu 



Glu Glu Ser Gin 
660 



Asn lie Thr Leu 



Gly Val Gly Lys 
440 



Cys Ser Ser Asn 
455 



Thr Asn Asp Thr 
470 



Met Arg Asp Asn 
485 



lie Glu Pro Leu 



Gin Arg Glu Lys 
520 



Leu Gly Ala Ala 
535 



Val Gin Ala Arg 
550 



Leu Leu Arg Ala 
565 



Trp Gly lie Lys 



Leu Lys Asp Gin 
600 



lie Cys Thr Thr 
615 



Leu Asp Lys lie 
630 



lie Asp Asn Tyr 
645 



Asn Gin Gin Glu 



Gin Cys Arg lie 
425 



Ala Met Tyr Ala 



lie Thr Gly Leu 
460 



Asn Asn Thr Glu 
475 



Trp Arg Ser Glu 
490 



Gly lie Ala Pro 
505 



Arg Ala Met Gly 



Gly Ser Thr Met 
54 0 



Gin Leu Leu Ser 
555 



lie Glu Ala Gin 
570 



Gin Leu Gin Ala 
585 



Gin Leu Leu Gly 



Ala Val Pro Trp 
620 



Trp Asn Asn Met 

63 5 



Thr Ser Leu lie 
650 



Lys Asn Glu Leu 
665 



Lys Gin lie lie 
430 



Pro Pro lie Arg 
445 



Leu Leu Thr Arg 



lie Phe Arg Pro 
480 



Leu Tyr Lys Tyr 
495 



Thr Lys Ala Lys 
510 



lie Gly Ala Leu 
525 



Gly Ala Ala Ser 



Gly He Val Gin 
560 



His His Leu Leu 
575 



Arg Val Leu Ala 
5 90 



He Trp Gly Cys 
605 



Asn Ala Ser Trp 



Thr Trp Met Gin 
640 



Tyr Thr Leu He 
655 



Glu Leu Leu Glu 
670 
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Leu Asp Lvs Trp Ala Asn Leu Trp Asn Trp Phe Asp He Thr Lys Trp 
675 " 680 685 



Leu Trp Tyr He Lys He Phe He Met He Val Gly Gly Leu He Gly 
690 695 700 



Leu Arg He Val Phe Val He Leu Ser He Val Asn Arg Val Arg Gin 
705 " 710 715 720 



Gly Tyr Ser Pro Leu Ser Phe Gin Thr Arg Leu Pro Ala Gin Arg Gly 

725 730 735 



Pro Asp Arg Pro Glu Gly He Glu Glu Glu Gly Gly Gly Arg Gly Arg 
740 745 750 



Asp Thr Ser Gly Pro Leu Val Asp Gly Phe Leu Ala He He Trp Val 
755 760 765 



Asp Leu Arg Ser Leu Phe Leu Phe Ser Tyr His Arg Leu Arg Asp Leu 
770 775 780 



Leu Leu He Ala Thr Arg He Val Glu Leu Leu Gly Arg Arg Gly Trp 
785 790 795 800 



Glu He Leu Lys Tyr Trp Trp Asn Leu Leu Gin Tyr Trp He Gin Glu 

805 810 815 



Leu Lys Asn Ser Ala Val Ser Leu Leu Asn Ala Thr Ala He Ala Val 
820 825 830 



Ala Glu Gly Thr Asp Arg He He Glu Val Ala Arg Arg Thr Phe Arg 
835 840 845 



Ala He Leu His He Pro Arg Arg He Arg Gin Gly Leu Glu Arg Ala 
850 855 860 



Leu Leu 


865 




<210> 


15 


<211> 


2586 


<212> 


DNA 


<213> 


HIV- 


<400> 


15 


atgagagtga 


ctggggttat 


gtacctgtgt 



60 



-29- 



gataaagagg 


tacataatgt 


ttgggccaca 


catgcctgtg 


tacccacaga 


ccccaaccca 


240 


caagaaatac 


cattggtaaa 


tgtaacagaa 


aat tttaaca 


tgtggaaaaa 


taacatggta 


300 


gatcaaatgc 


atgaggatat 


aatcagttta 


tgggatcaaa 


gcctaaagcc 


atgtgtaaaa 


360 


ttaaccccac 


tctgtgttac 


tttaaattgc 


actgatgatt 


tgaggaatgc 


tactaatacc 


420 


actactaata 


ccaatagtaa 


ttgggagaaa 


ccaatggaga 


aaggagaaat 


aaaaaactgc 


480 


tctttcaaaa 


tcacctcaag 


cataagagat 


aaggtacaga 


aacaatatgc 


acttttttat 


540 


agccttgatg 


tagtaccaat 


aaagaataac 


aataatatta 


gcaataagat 


tagatatagg 


600 


ttaagaagtt 


gtaacacctc 


agtcat taca 


caggcctgtc 


caaaggtaac 


ctttgagcca 


660 


attcccatac 


attattgtgc 


cccggctggt 


tttgcgattc 


taaaatgtaa 


tgataagaag 


720 


ttcaatggaa 


caggaccatg 


tacaaatgtc 


agcacagtac 


aatgtactca 


tggaattagg 


780 


ccagtagtat 


caactcaact 


actgttaaat 


ggcagtctag 


cagaagaaga 


ggtagtaatt 


840 


agatctgaaa 


atttcacaga 


caatgctaaa 


accataatag 


tacaactgaa 


agaccctgta 


900 


gaaatcaatt 


gtacaagacc 


caacagaaat 


gcatggaaag 


gcatacctat 


tggagtacca 


960 


gggagaaaat 


tctatgcaag 


aagaaacata 


acaggagata 


taagacaagc 


atattgtaac 


1020 


cttagtatag 


caaagtggaa 


taacacttta 


aaacagatag 


ttgaaaaatt 


aagattacat 


1080 


tttaaaaata 


aaacaatagt 


ctttaatagt 


tcctcagggg 


gggacccaga 


aattauactg 


1140 


cacagtttta 


attgtggagg 


ggaatutttc 


tattgtaatt 


caacaaaact 


gtttaatagt 


1200 


acttggaata 


gtactactga 


agggttaaat 


aacactggag 


aagacccaat 


cgtactccca 


1260 


tgcagaataa 


agcaaattat 


aaacatgtgg 


caggaagtag 


gaaaagcaat 


gtatgcccct 


1320 


cccatcgcag 


acctaattag 


atgctcatca 


aatattacag 


ggctgctatt 


aacaagagat 


1380 


ggtggtgttg 


atgagaacag 


caacaccacc 


gagaccttca 


ggcctggagg 


aggaaatatg 


1440 


agggacaatt 


ggagaagtga 


attatataaa 


tataaagcag 


taaaaattga 


acccttaggg 


1500 


gtagcaccca 


ccaaggcaaa 


gagaagagtg 


gtgcagagag 


aaaaaagagc 


agtgggaata 


1560 


ggagctgtgt 


tccttgggtt 


cttgggagca 


gcaggaagca 


ctatgggcgc 


agcatcaata 


1620 


acgctgacgg 


tacaggccag 


acaattattg 


tctggtatag 


tgcaacagca 


gaacaatttg 


1680 


ctgagggcta 


ttgaggcgca 


acagcatctg 


ttgcaactca 


cagtctgggg 


catcaagcag 


1740 


ctccaggcga 


gagtcctggc 


tgtggaaaga 


tacctaaagg 


atcaacagct 


cctgggattt 


1800 


tggggttgct 


ctggaaaact 


catctgcacc 


actgctgtgc 


cttggaatgc 


tagttggagt 


1860 


aataaatctc 


tggataggat 


ttggaataat 


atgacctgga 


tggagtggga 


aagagaaatt 


1920 


gacaattaca 


caggcttaat 


atacaactta 


attgaagaat 


cgcaaaacca 


acaagaaaag 


1980 


aatgaacaag 


aattattagc 


attagataaa 


tgggcaagtt 


tgtggaattg 


gtttgacata 


2040 


acaaactggc 


tgtggtatat 


aaaaatattc 


ataatgatag 


taggaggctt 


gataggttta 


2100 
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agaatagttt 


ttactgtact 


ttctatagtg 


aatagagtta 


ggcagggata 


ctcaccatta 


2160 


tcgtttcaga 


cccaccaccc 


agctcagagg 


gaacccgaca 


ggcccgaagg 


aatcgaagga 


2220 


gaaggtggag 


agagagacag 


agacagatcc 


ggt cccttag 


tggatggatt 


cttagcaatt 


2280 


atctgggtcg 


acctgcggag 


cctgtgcatc 


ttcctctacc 


accgcttgag 


agacttactc 


2340 


ttgattgtaa 


cgaggattgt 


ggaacttctg 


ggacgcaggg 


ggtgggaagt 


cctcaaatat 


2400 


tggtggaatc 


tcctacagta 


ttggagtcag 


gaactaaaga 


atagtgctat 


taacttgctc 


2460 


aacgccacag 


ccatagcagt 


agctgagggg 


acagataggg 


ttatagaaat 


attacaaaga 


2520 


gcttt tagag 


ctattctcca 


catacctaca 


agaataagac 


agggcttgga 


aagggctttg 


2580 


ctataa 












2586 



<210> 16 

<211> 855 

<212> PRT 

<213> HIV-1 

<400> 16 

Met Arg Val Lys lie Met Lys Asn Tyr Gin His Phe Trp Arg Trp Gly 
1 * 5 10 15 



Th-r Met Leu Leu Gly Leu Leu Met lie Cys Ser Ala Ala Asp Gin Leu 
20 ' 25 30 



Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Glu Thr Thr Thr 
3 5 40 4 5 

Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Lys Glu Val His 
50 55 60 

Asn Val Trp Ala Thr Met Ala Cys Val Pro Thr Phe Pro Asn Pro Gin 
65 A 70 75 80 



lie Val Glu Asn Phe Asn Met Leu Lys Asn Asn Met Val Glu Gin Asp 

85 90 95 



His Glu Asp lie He Ser Leu Trp Asp Gin Ser Leu Lys Pro Cys Thr 
100 105 110 



Lys Leu Thr Pro Leu Cys Val Thr Leu Asn Cys Thr Asp Asp Leu Arg 
115 120 125 



Asn Ala Asn Asn Thr Thr Thr Asn Thr Asn Ser Asn Trp Glu Lys Pro 
130 135 140 

Met Glu Lys Gly Glu He Lys Asn Cys Ser Phe Lys He Thr Ser Ser 

145 150 155 160 
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lie Arg Asp Lys Val Gin Lys Gin Tyr Ala Leu Phe Tyr Ser Leu Asp 

165 170 175 



Val Val Pro lie Lys Asn Asn Asn Asn lie Ser Asn Lys lie Arg Tyr 
180 " 185 190 



Arg Leu Arg Ser Cys Asn Thr Ser Val lie Thr Gin Ala Cys Pro Lys 
195 200 2 05 



Val Thr Phe Glu Pro lie Pro lie His Tyr Cys Ala Pro Ala Gly Phe 
210 215 220 



Ala lie Leu Lys Cys Asn Asp Lys Lys Phe Asn Gly Thr Gly Pro Cys 
225 230 235 240 



Thr Asn Val Ser Thr Val Gin Cys Thr His Gly He Arg Asn Val Val 

245 250 255 



Ser Thr Gin Leu Leu Leu Asn Gly Ser Leu Ala Glu Glu Glu Val Val 
260 265 270 



He Arg Ser Glu Asn Phe Thr Asp Asn Ala Lys Thr He He Val Gin 
275 280 285 



Leu Lys Asp Pro Val Glu He Asn Cys Thr Arg Pro Asn Arg Asn Ala 
290 295 300 



Trp Lys Gly He Pro He Gly Val Pro Gly Arg Lys Phe Tyr Ala Arg 
305 ^ 310 315 320 



Arg Asn He Thr Gly Asp He Arg Gin Ala Tyr Cys Asn Leu Ser He 

32 5 33 0 335 



Ala Lys Trp Thr Asn Thr Leu Lys Gin He Val Glu Lys Leu Arg Leu 
340 345 350 



His Phe Lys Asn Lys Thr He Val Phe Lys Ser Ser Ser Gly Gly Asp 
355 360 365 



Pro Glu He He Leu His Ser Phe Asn Cys Gly Gly Glu Phe Phe Tyr 
370 375 380 



Cys Asn Ser Thr Lys Leu Phe Asn Ser Thr Trp Phe Ser Thr Thr Glu 
385 ' 390 395 400 



Gly Leu Asn Asn Thr Gly Asn Glu Asp Pro He Val Leu Pro Cys Arg 

405 410 415 
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He Lys Gin He 
420 



Ala Pro Pro He 
435 



Leu Leu Leu Thr 
4 50 



Glu Thr Phe Arg 
465 



Glu Leu Tyr Lys 



Pro Thr Lys Ala 
500 



Gly He Gly Ala 
515 



Met Gly Ala Ala 
530 



Ser Gly lie Val 
545 



Gin Gin His Leu 



Ala Arg Val Leu 
580 



Gly Phe Trp Gly 
595 



Trp Asn Ala Ser 
610 



Met Thr Trp Met 
625 



He Tyr Asn Leu 



Gin Glu Leu Leu 
660 



lie Asn Met Trp 



Ala Asp Leu He 
440 



Arg Asp Gly Gly 
455 



Pro Gly Gly Gly 
470 



Tyr Lys Ala Val 
485 



Lys Arg Arg Val 



Val Phe Leu Gly 
520 



Ser He Thr Leu 
535 



Gin Gin Gin Asn 
550 



Leu Gin Thr Leu 
565 



Ala Val Glu Arg 



Cys Ser Gly Lys 
600 



Trp Ser Asn Lys 
615 



Glu Trp Glu Arg 
630 



He Glu Glu Ser 
645 



Ala Leu Asp Lys 



Gin Glu Val Gly 
425 



Arg Cys Ser Ser 



Val Asp Glu Asn 
460 



Asn Met Arg Asp 
475 



Lys He Glu Pro 
490 



Val Gin Arg Glu 
505 



Phe Leu Gly Ala 



Thr Val Gin Ala 
540 



Asn Leu Leu Arg 
555 



Val Trp Gly He 
570 



Tyr Leu Lys Asp 
585 



Leu He Cys Thr 



Ser Leu Asp Arg 
620 



Glu He Asp Asn 
635 



Gin Asn Gin Gin 
650 



Trp Ala Ser Leu 
665 



Lys Ala Met Tyr 
430 



Asn He Thr Gly 
445 



Ser Asn Thr Thr 



Asn Trp Arg Ser 
480 



Leu Gly Val Ala 
495 



Lys Arg Ala Val 
510 



Ala Gly Ser Thr 
525 



Arg Gin Leu Leu 



Ala He Glu Ala 
560 



Lys Gin Leu Gin 
575 



Gin Gin Leu Leu 
590 



Thr Ala Val Pro 
605 



He Trp Asn Asn 



Tyr Thr Gly Leu 
64 0 



Glu Lys Asn Glu 
655 



Trp Asn Trp Phe 
670 
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Asp lie Thr Asn Trp Leu Trp Tyr lie Lys lie Phe lie Met lie Val 
675 680 685 



Gly Gly Leu lie Gly Leu Arg lie Val Phe Thr Val Leu Ser lie Val 
690 695 700 



Asn Arg Val Arg Gin Gly Tyr Ser Pro Leu Ser Phe Gin Thr His His 
705 710 715 720 



Pro Ala Gin Arg Glu Pro Asp Arg Pro Glu Gly lie Glu Gly Glu Gly 

725 730 735 



Gly Glu Arg Asp Arg Asp Arg Ser Gly Pro Leu Val Asp Gly Phe Leu 
740 745 750 



Ala lie lie Trp Val Asp Leu Arg Ser Leu Cys lie Phe Leu Tyr His 
755 760 765 



Arg Leu Arg Asp Leu Leu Leu lie Val Thr Arg lie Val Glu Leu Leu 
770 775 780 



Gly Arg Arg Gly Trp Glu Val Leu Lys Tyr Trp Trp Asn Leu Leu Gin 
785 790 795 800 



Tyr Trp Ser Gin Glu Leu Lys Asn Ser Ala lie Asn Leu Leu Asn Ala 

805 810 815 



Thr Ala lie Ala Val Ala Glu Gly Thr Asp Arg Val lie Glu lie Leu 
820 825 830 



Gin Arg Ala Phe Arg Ala lie Leu His He Pro Thr Arg He Arg Gin 
835 840 845 



Gly Leu Glu Arg Ala Leu Leu 
850 855 



<210> 17 

<211> 2571 

<212> DNA 

<213> HIV-1 

<400> 17 

atgagagtga aggggatcag gaacaattgg cagcacttat ggagatgggg caccatgctc 60 

cttgggatgt tgatgatctg tagtgctaca gaacaattgt gggtcacagt ctattatggg 120 

gttcctgtgt ggagagaagc aacaaccact ctattctgtg catcagattc taaagcatat 180 

gatacagagg cacataatgt ttgggccaca catgcctgtg tacccacaga ccccaaccca 240 
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caagaagtat 


tattggaaaa 


tgtgacagaa 


aat tttaaca 


tgtggaaaaa 


tgacatggta 


300 


gaacagatgc 


atgaggatat 


aatcagtcta 


tgggatcaaa 


gcctaaagcc 


atgtgtaaaa 


360 


ctaaccccac 


gttgtgttac 


tttaaagtgc 


actgattatg 


agggaaatgc 


taataatacc 


420 


attgataatg 


ccactaaaaa 


tagctggaaa 


ggagaaataa 


aaaattgcac 


tttcaatgtc 


480 


accacagcca 


taagagataa 


ggtgaagaaa 


caatatgcac 


tttttcatag 


tcttgatgta 


540 


gtcccaataa 


aagatgctaa 


ggatagtaac 


agctataggt 


tgataagttg 


taacacctca 


600 


gtcattacac 


aggcttgtcc 


aaagacatcc 


tttgagccaa 


ttcccatata 


ttattgtgcc 


660 


ccggctgggt 


ttgcgattct 


aaaatgtaac 


aataagacat 


tcagtggaaa 


aggacaatgt 


720 


aaaaatgtca 


gcacagtaca 


atgtacacat 


ggaattaggc 


cagtagcatc 


aactcaactg 


780 


ctgttaaatg 


gcagtctagc 


agaagaagag 


ataataatta 


gatctgacaa 


tttcacaaac 


840 


aatgctaaaa 


tcataatagt 


acagctgaaa 


gaacctgtag 


aaattaattg 


tacaaggccc 


900 


ggcaacaata 


caagaaaaag 


tatacatata 


ggaccaggga 


gagcatggta 


tgcaacagga 


960 


gatataatag 


gagatataag 


acaagcacat 


tgcaacctta 


gtagtgtaaa 


atggaataac 


1020 


actttaagac 


agatagctaa 


aaaattagga 


gaacaatttc 


aggataaaaa 


tataaccttt 


1080 


aagcaatcct 


caggagggga 


cccagaaatt 


gtaatgcaca 


gttttaattg 


tgggggggaa 


1140 


tttttctact 


gtaatgcaac 


acaactgttt 


aatagtacct 


gggataatgg 


tacttggaat 


1200 


aacagtactt 


ggaatgaaac 


tgatactacc 


actatcacac 


tcccatgcag 


gataaaacaa 


1260 


attgtaaaca 


tgtggcagac 


agtaggaaga 


gcaatgtatg 


cccctcccat 


tagaggagaa 


1320 


attagttgtt 


catcaaatat 


tacagggctg 


ctattaacaa 


gagatggtgg 


taatataaat 


1380 


gagacaaatg 


ggactgagat 


ctttagacct 


gcaggaggag 


atatgaggga 


caattggaga 


1440 


agtgaattat 


ataaatataa 


agtagtaaaa 


attgaaccat 


taggaatagc 


acccaccaag 


1500 


gcaaagagaa 


gagtggtgca 


gagagaaaaa 


agagcagtgg 


gagtaggagc 


tatgttcctt 


1560 


gggttcttgt 


cagcagcagg 


aagcactatg 


ggcgcagcgt 


cagtgacgct 


gacggtacag 


1620 


gccagacaat 


tattgtctgg 


tatagtgcaa 


cagcagaaca 


atttgctgag 


ggctattgag 


1680 


gcgcaacatc 


atctgttgca 


actcacagtc 


tggggcatca 


agcagctcca 


ggcaagagtc 


1740 


ctggctgtgg 


aaagatacct 


aggggatcaa 


cagctcctgg 


ggatttgggg 


ttgctctgga 


1800 


aaactcatct 


.gcaccactac 


tgtgccttgg 


aatactagtt 


ggagtaataa 


atcactgaaa 


1860 


tacatttggg 


ataacatgac 


ctggatgcag 


tgggataaag 


aaattagcaa 


ttacacaggc 


1920 


ttaatataca 


ccttaattga 


ggaatcgcag 


aaccagcaag 


aaaagaatga 


aaaggaacta 


1980 


ctggaattgg 


ataaatgggc 


aagtttgtgg 


aattggtttg 


acataacaaa 


ctggctgtgg 


2040 


tatataaaaa 


tattcataat 


aatagtagga 


ggcttgatag 


gtttaagaat 


agtttttact 


2100 


gtactttcta 


tagtgaatag 


agttaggcag 


ggatactcac 


cactatcgtt 


tcagacccgc 


2160 
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ctcccaaccc agaggggacc cgacaggccc gaaggaatcg aagaagaagg tggagagaga 2220 

gacagagaca gatcaagaac atcagtggat ggattcttag cacttatctg ggtcgatcta 2280 

cggagcctgt gcctcttcag ctaccaccgc ttgagagact tactcttgat tctagcgagg 2340 

attgtggaac ttctgggacg ccgggggtgg gaaaccctca gatattggtg gaatctccta 2400 

cagtattgga gtcaggaact aaagaatagt gctgttagct tgcttaattc tatagccata 2460 

gtagtagctg agggaacaga tagggttata gaagtagtac agagagtttg tagagctatc 2520 

cgccacatac ctagaagaat aagacagggc ttggaaaggg ctttgctata a 2571 

<210> 18 

<211> 854 

<212> PRT 

<213> HIV-1 

<400> 18 

Met Arg Val Lys lie Asn Asn Trp Gin His Leu Trp Arg Trp Gly Thr 
1 " 5 10 15 

Met Leu Leu Gly Met Leu Met lie Cys Ser Ala Thr Glu Gin Leu Trp 
2 0 2 5 3 0 

Val Thr Val Tyr Tyr Gly Val Pro Val Trp Arg Glu Ala Thr Thr Thr 
35 * 40 45 

Leu Phe Cys Ala Ser Asp Ser Lys Ala Tyr Asp Thr Glu Ala His Asn 
50 55 60 

Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro Gin Glu 
65 70 75 80 

Val Leu Leu Glu Asn Val Thr Glu Asn Phe Asn Met Trp Lys Asn Asp 

85 90 95 

Met Val Glu Gin Met His Glu Asp He He Ser Leu Trp Asp Gin Ser 
100 105 110 

Leu Lys Pro Cys Val Lys Leu Thr Pro Arg Cys Val Thr Leu Lys Cys 
115 120 125 

Thr Asp Tyr Glu Gly Asn Ala Asn Asn Thr He Asp Asn Ala Thr Lys 
130 135 140 

Asn Ser Trp Lys Gly Glu He Lys Asn Cys Thr Phe Asn Val Thr Thr 
145 150 155 160 

Ala He Arg Asp Lys Val Lys Lys Gin Tyr Ala Leu Phe His Ser Leu 

165 170 175 
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Asp Val Val Pro 
180 



lie Ser Cys Asn 
195 



Phe Glu Pro lie 
210 



Leu Lys Cys Asn 
225 



Val Ser Thr Val 



Gin Leu Leu Leu 
260 



Ser Asp Asn Phe 
275 



Glu Pro Val Glu 
290 



Ser He His He 
305 



He Gly Asp He 



Asn Asn Thr Leu 
340 



Asp Lys Asn He 
3 55 



Val Met His Ser 
370 



Thr Gin Leu Phe 
385 



Thr Trp Asn Glu 



Lys Gin He Val 
420 



He Lys Asp Ala 



Thr Ser Val He 
200 



Pro He His Tyr 
215 



Asn Lys Thr Phe 
230 



Gin Cys Thr His 
245 



Asn Gly Ser Leu 



Ser Asp Asn Ala 
280 



He Asn Cys Thr 
295 



Gly Pro Gly Arg 
310 



Arg Gin Ala His 
325 



Arg Gin He Ala 



Thr Phe Lys Gin 
360 



Phe Asn Cys Gly 
375 



Asn Ser Thr Trp 
390 



Thr Asp Thr Thr 
405 



Asn Met Trp Gin 



Lys Asp Ser Asn 
185 



Thr Gin Ala Cys 



Cys Ala Pro Ala 
220 



Ser Gly Lys Gly 
235 



Gly He Arg Pro 
250 



Ala Glu Lys Asp 
265 



Lys He He He 



Arg Pro Gly Asn 
3 00 



Ala Trp Tyr Ala 
315 



Cys Asn Leu Ser 
33 0 



Lys Lys Leu Gly 
345 



Ser Ser Gly Gly 



Gly Glu Phe Phe 
380 



Phe Asn Gly Thr 
395 



Thr He Thr Leu 
410 



Thr Val Gly Arg 
425 



Ser Tyr Arg Leu 
190 



Pro Lys Val Ser 
205 



Gly Phe Ala He 



Gin Cys Lys Asn 
240 



Val Ala Ser Thr 
255 



He He He Arg 
270 



Val Gin Leu Lys 
285 



Asn Thr Arg Lys 



Thr Gly Asp He 
320 



Ser Val Lys Trp 
335 



Glu Gin Phe Gin 
350 



Asp Pro Glu He 
365 



Tyr Cys Asn Ala 



Trp Asn Asn Ser 
400 



Pro Cys Arg He 
415 



Ala Met Tyr Ala 
430 
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Pro Pro lie Arg Gly Glu lie Ser Cys Ser Ser Asn He Thr Gly Leu 
435 440 445 



Leu Leu Thr Arg Asp Gly Gly Asn He Asn Glu Thr Asn Gly Thr Glu 
450 455 460 



He Phe Arg Pro Ala Gly Gly Asp Met Arg Asp Asn Trp Arg Ser Glu 
465 470 475 480 



Leu Tyr Lys Tyr Lys Val Val Lys He Glu Pro Leu Gly He Ala Pro 

485 490 495 



Thr Lys Ala Lys Arg Arg Val Val Gin Arg Glu Lys Arg Ala Val Gly 
500 505 510 



Val Gly Ala Met Phe Leu Gly Phe Leu Ser Ala Ala Gly Ser Thr Met 
515 520 525 



Gly Ala Ala Ser Val Thr Leu Thr Val Gin Ala Arg Gin Leu Leu Ser 
530 535 540 



Gly He Val Gin Gin Gin Asn Asn Leu Leu Arg Ala He Glu Ala Gin 
545 550 555 560 



Gin His Leu Leu Gin Thr Leu Val Trp Gly He Lys Gin Leu Gin Ala 

565 570 575 



Arg Val Leu Ala Val Glu Arg Tyr Leu Gly Asp Gin Gin Leu Leu Gly 
580 585 590 



He Trp Gly Cys Ser Gly Lys Leu He Cys Thr Thr Thr Val Pro Trp 
595 600 605 



Asn Thr Ser Trp Ser Asn Lys Ser Leu Lys Tyr He Trp Asp Asn Met 
610 615 620 



Thr Trp Met Gin Trp Asp Lys Glu He Ser Asn Tyr Thr Gly Leu He 
625 630 635 640 



Tyr Thr Leu He Glu Glu Ser Gin Asn Gin Gin Glu Lys Asn Glu Lys 

645 650 655 



Glu Leu Leu Glu Leu Asp Lys Trp Ala Ser Leu Trp Asn Trp Phe Asp 
660 665 670 



He Thr Asn Trp Leu Trp Tyr He Lys He Phe He He He Val Gly 
675 680 685 
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Gly Leu lie Gly Leu Arg lie Val Phe Thr Val Leu Ser lie Val Asn 
690 695 700 



Arg Val Arg Gin Gly Tyr Ser Pro Leu Ser Phe Gin Thr Arg Leu Pro 
705 710 715 720 



Thr Gin Arg Gly Pro Asp Arg Pro Glu Gly lie Glu Glu Glu Gly Gly 

725 730 735 



Glu Arg Asp Arg Asp Arg Ser Arg Thr Ser Val Asp Gly Phe Leu Ala 
740 745 750 



Leu lie Trp Val Asp Leu Arg Ser Leu Cys Leu Phe Ser Tyr His Arg 
755 760 765 



Leu Arg Asp Leu Leu Leu lie Leu Ala Arg lie Val Glu Leu Leu Gly 
770 775 780 



Arg Arg Gly Trp Glu Thr Leu Arg Tyr Trp Trp Asn Leu Leu Gin Tyr 
785 790 795 800 



Trp Ser Gin Glu Leu Lys Asn Ser Ala Val Ser Leu Leu Asn Ser lie 

805 310 815 



Ala He Val Val Ala Glu Gly Thr Asp Arg Val He Glu Val Val Gin 
820 825 830 



Arg Val Cys Arg Ala He Arg His He Pro Arg Arg He Arg Gin Gly 
835 840 845 



Leu Glu Arg Ala Leu Leu 
850 



<210> 19 

<211> 2589 

<212> DNA 

<213> HIV-1 

<400> 19 



atgagagtga 


aggagatcat 


gaaaaattat 


cagcactggt 


ggagaggggg 


catcatgctc 


60 


cttgggttgt 


taatgatctg 


tagtgctgct 


gaacaattgt 


gggtcacagt 


ctattatggg 


120 


gtacccgtgt 


ggaaagaagc 


aaccaccact 


ctattctgtg 


catctgatgc 


taaagcatat 


180 


gatacagaga 


aacataatgt 


ttgggccaca 


catgcctgtg 


tacctacaga 


ccccaaccca 


240 


caagaagtag 


tattggaaaa 


tgtgacagaa 


aattttaaca 


tgtggaaaaa 


taacatggta 


300 


gaacagatgc 


atgaggatat 


aatcagttta 


tgggatcaaa 


gtctaaagcc 


atgtgtaaaa 


360 
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ctaaccccac 


tctgtgtcac 


tttaaactgt 


aggaacgtta 


ctattaccaa 


tactactacc 


420 


aatagtagtg 


gctggaaact 


aatggaggaa 


ggagaaataa 


aaaactgctc 


tttcaaaatc 


480 


accacaatac 


tgagacataa 


gatgcaggaa 


gaacatgcac 


ttttttataa 


atcagatgta 


540 


gtaccactag 


gtaataatag 


tgcaataggt 


aataataatg 


ccagatatag 


gttgataagt 


600 


tgtaacacct 


caaccattac 


acaggcctgt 


ccaaaggtat 


cctttgagcc 


aattcccata 


660 


cattattgtg 


ccccggctgg 


ttttgcgatt 


ctaaaatgta 


gagataagaa 


gttcaatgga 


720 


acaggaccat 


gtaaagatgt 


cagcacagta 


caatgtacac 


atggaattaa 


gccagtagta 


780 


tcaactcaac 


tactgttaaa 


tggcagtcta 


gcagaagaag 


atatagtaat 


tagatctgcc 


840 


aatttctcag 


acaatgctaa 


aatcataata 


gtacagctga 


ataaaactgt 


agtaattaat 


900 


tgtacaagac 


ccaacaataa 


tacaagaaaa 


ggtataaata 


taggaccagg 


aagaacagtt 


960 


tatgcaacag 


gaaaaataat 


aggagatata 


agacaagcac 


attgtaacat 


tagtaaagga 


1020 


gaatggtata 


acactttaaa 


gcaggtagtt 


acaaaattag 


gagaacattt 


taagaataaa 


1080 


acaatagcct 


ttaataaatc 


ctcaggaggg 


gacccagaaa 


ttgtaaagca 


cacttttaat 


1140 


tgtggagggg 


aatttttcta 


ctgtgattca 


acaaaattgt 


ttactagtac 


ttggaactat 


1200 


actaatggta 


cttggaatag 


tactaactgg 


aatgatactg 


aaatgttgaa 


taaaacaatc 


1260 


acactcccat 


gcagaataaa 


acaaattgta 


aacatgtggc 


aggaagtagg 


gaaagcaatg 


1320 


tatgcccctc 


ccatcagcgg 


acttattaca 


tgt tcatcaa 


atattacagg 


actactatta 


1380 


acaagagatg 


gtggtagtaa 


cacgaacacc 


accgaggtct 


tcagacctgg 


aggaggaaat 


1440 


atgaaggaca 


attggagaag 


tgaattatat 


aaatataaag 


tagtaaaaat 


tgaaccatta 


1500 


ggagtagcac 


ccaccaaggc 


aaaaagaaga 


gtggtgcaga 


gagaaaaaag 


agcagtggga 


1560 


ataggagctc 


tgttccttgg 


gttcttggga 


gcagcaggaa 


gcactatggg 


cgcagcgtca 


1620 


ctgacgctga 


cggtacagac 


cagacaatta 


ttgtctggta 


tagtgcagca 


gcagaacaat 


1680 


ctgctgaggg 


ctattgaggc 


gcaacagcat 


ctgttgcaac 


tcacagtctg 


gggcatcaag 


1740 


cagctccagg 


caagagtcct 


ggctgtggaa 


agatacctaa 


aggatcaaca 


gctcctgggg 


1800 


atttggggtt 


gctctggaaa 


actcatttgc 


accactactg 


tgccttggaa 


tgctagttgg 


1860 


agtaataaat 


ctctggatga 


tatttggcag 


aacatgacct 


ggatggagtg 


ggaaagagaa 


1920 


attgacaatt 


acacaaatgt 


aatatacaat 


ttaattgaag 


aatcgcagaa 


ccagcaagaa 


1980 


aagaatgaac 


aagacttatt 


agcattggat 


aaatgggcaa 


gtttgtggga 


ttggtttagc 


2040 


atatcaaact 


ggctgtggta 


tataaaaata 


ttcataatga 


tagtaggagg 


cttgataggt 


2100 


ttaagaataa 


tttttactgt 


actttctata 


gtgaatagag 


ttaggcaggg 


atactcacca 


2160 


ttatcgtttc 


agacccgctt 


cccagccccg 


aggggacccg 


acaggcccga 


aggaatcgaa 


2220 


gaaggaggtg 


gagagaaaga 


cagagacaga 


tccgggctat 


tagtgaacgg 


attctttgca 


2280 
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cttatctggg tggacctacg gagcctgtgc ctcttcagct accaccgctt gagagactta 2340 

ctcttgattg cagcgagaat tgtggagctt ctgggacgca gggggtggga aatcctcaag 2400 

tattggtgga atctcctgca gtattggagt caggaactaa agaatagtgc tgttagcttg 2460 

cttaatgtca cagccatagc agtagctgag gggacagata ggattctaga agtattacaa 2520 

agagcttata gagctattat tcacatacct agaagaataa gacagggctt agaaagggct 2580 

ttgctataa 2589 

<210> 20 

<211> 862 

<212> PRT 

<213> HIV-1 

<400> 20 

Met Arg Val Lys Glu lie Met Lys Asn Tyr Gin His Trp Trp Arg Gly 
15 10 15 

Gly lie Met Leu Leu Gly Leu Leu Met lie Cys Ser Ala Ala Glu Gin 
2 0 2 5 3 0 

Leu Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Glu Ala Thr 
35 40 45 

Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu Lys 
50 55 60 

His Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro 
65 70 75 80 

Gin Glu Val Val Leu Glu Asn Val Thr Glu Asn Phe Asn Met Trp Lys 

85 90 95 

Asn Asn Met Val Glu Gin Met His Glu Asp lie lie Ser Leu Trp Asp 
100 105 110 

Gin Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Thr Leu 
115 120 125 

Asn Cys Arg Asn Val Thr lie Thr Asn Thr Thr Thr Asn Ser Ser Gly 
130 135 140 

Trp Lys Leu Met Glu Glu Gly Glu lie Lys Asn Cys Ser Phe Lys lie 
145 150 155 160 

Thr Thr lie Leu Arg His Lys Met Gin Glu Glu His Ala Leu Phe Tyr 

165 170 175 
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Lys Ser Asp Val 
180 



Asn Ala Arg Tyr 
195 



Ala Cys Pro Lys 
210 



Pro Ala Gly Phe 
225 



Thr Gly Pro Cys 



Lys Pro Val Val 
260 



Glu Asp lie Val 
275 



lie He Val Gin 

290 



Asn Asn Asn Thr 
305 



Tyr Ala Thr Gly 



He Ser Lys Gly 
340 



Leu Gly Glu His 
355 



Gly Gly Asp Pro 
370 



Phe Phe Tyr Cys 
385 



Thr Asn Gly Thr 



Asn Lys Thr He 
420 



Val Pro Leu Gly 



Arg Leu He Ser 
200 



Val Thr Phe Glu 
215 



Ala He Leu Lys 
2 3 0 



Lys Asp Val Ser 
245 



Ser Thr Gin Leu 



He Arg Ser Ala 
280 



Leu Asn Lys Thr 
295 



Arg Lys Gly He 
310 



Lys He He Gly 
325 



Glu Trp Tyr Asn 



Phe Lys Asn Lys 
360 



Glu He Val Lys 
375 



Asp Ser Thr Lys 
390 



Trp Asn Ser Thr 
405 



Thr Leu Pro Cys 



Asn Asn Ser Ala 
185 



Cys Asn Thr Ser 



Pro He Pro He 
220 



Cys Arg Asp Lys 
235 



Thr Val Gin Cys 
250 



Leu Leu Asn Gly 
265 



Asn Phe Ser Asp 



Val Val He Asn 
300 



Asn He Gly Pro 
315 



Asp He Arg Gin 
330 



Thr Leu Lys Gin 
345 



Thr He Ala Phe 



His Thr Phe Asn 
380 



Leu Phe Thr Ser 
395 



Asn Trp Asn Asp 
410 



Arg He Lys Gin 
425 



He Gly Asn Asn 
190 



Thr He Thr Gin 
205 



His Tyr Cys Ala 



Lys Phe Asn Gly 

240 



Thr His Gly He 
255 



Ser Leu Ala Glu 
270 



Asn Ala Lys lie 
285 



Cys Thr Arg Pro 



Gly Arg Thr Val 
320 



Ala His Cys Asn 
335 



Val Val Thr Lys 
350 



Asn Lys Ser Ser 
365 



Cys Gly Gly Glu 



Thr Trp Asn Tyr 
400 



Thr Glu Met Leu 
415 



He Val Asn Met 
430 
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Trp Gin Glu Val Gly Lys Ala Met Tyr Ala Pro Pro lie Ser Gly Leu 
435 440 445 



lie Thr Cys Ser Ser Asn lie Thr Gly Leu Leu Leu Thr Arg Asp Gly 
450 455 460 



Gly Ser Asn Thr Asn Thr Thr Glu Val Phe Arg Pro Gly Gly Gly Asn 
465 470 475 480 



Met Lys Asp Asn Trp Arg Ser Glu Leu Tyr Lys Tyr Lys Val Val Lys 

485 490 495 



lie Glu Pro Leu Gly Val Ala Pro Thr Lys Ala Lys Arg Arg Val Val 
500 505 510 



Gin Arg Glu Lys Arg Ala Val Gly lie Gly Ala Leu Phe Leu Gly Phe 
515 520 525 



Leu- Gly Ala Ala Gly Ser Thr Met Gly Ala Ala Ser Leu Thr Leu Thr 
530 535 540 



Val Gin Thr Arg Gin Leu Leu Ser Gly lie Val Gin Gin Gin Asn Asn 
545 550 555 560 



LeU Leu Arg Ala lie Glu Ala Gin Gin His Leu Leu Gin Thr Leu Val 

565 570 575 



Trp Gly lie Lys Gin Leu Gin Ala Arg Val Leu Ala Val Glu Arg Tyr 
580 585 590 



Leu Lys Asp Gin Gin Leu Leu Gly lie Trp Gly Cys Ser Gly Lys Leu 
595 600 605 



lie Cys Thr Thr Thr Val Pro Trp Asn Ala Ser Trp Ser Asn Lys Ser 
610 615 620 



Leu Asp Asp lie Trp Asn Asn Met Thr Trp Met Glu Trp Glu Arg Glu 
625 630 ^ 635 ~ 640 



lie Asp Asn Tyr Thr Asn Val lie Tyr Asn Leu lie Glu Glu Ser Gin 

645 650 655 



Asn Gin Gin Glu Lys Asn Glu Gin Asp Leu Leu Ala Leu Asp Lys Trp 
660 665 670 



Ala Ser Leu Trp Asp Trp Phe Ser lie Ser Asn Trp Leu Trp Tyr lie 
675 680 ~ 685 
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Lys He Phe He Met He Val Gly Gly Leu He Gly Leu Arg He He 
690 695 700 



Phe Thr Val Leu Ser He Val Asn Arg Val Arg Gin Gly Tyr Ser Pro 
705 710 715 720 



Leu Ser Phe Gin Thr Arg Phe Pro Ala Pro Arg Gly Pro Asp Arg Pro 

725 730 ~ 735 



Glu Gly He Glu Glu Gly Gly Gly Glu Lys Asp Arg Asp Arg Ser Gly 
740 745 750 



Leu Leu Val Asn Gly Phe Phe Ala Leu He Trp Val Asp Leu Arg Ser 
755 760 ~ 765 



Leu Cys Leu Phe Ser Tyr His Arg Leu Arg Asp Leu Leu Leu He Ala 
770 775 780 



Ala Arg He Val Glu Leu Leu Gly Arg Arg Gly Trp Glu He Leu Lys 
785 790 795 800 



Tyr Trp Trp Asn Leu Leu Gin Tyr Trp Ser Gin Glu Leu Lys Asn Ser 

805 810 815 



Ala Val Ser Leu Leu Asn Val Thr Ala He Ala Val Ala Glu Gly Thr 
820 825 830 



Asp Arg He Leu Glu Val Leu Gin Arg Ala Tyr Arg Ala He He Kis 
835 840 845 



He Pro Arg Arg He Arg Gin Gly Leu Glu Arg Ala Leu Leu 
850 855 860 



<210> 21 

<211> 2598 

<212> DNA 

<213> HIV-1 

<400> 21 



atgagagtga 


aggggacaca 


gaagagttat 


ccactcttat 


ggaggtgggg 


tataatattt 


60 


tggataatgg 


taatttgtaa 


tgctgaaaat 


ttgtgggtca 


cggtctatta 


tggggtacct 


120 


gtgtggagag 


acgcagagac 


caccttattt 


tgtgcatcag 


atgctaaagc 


atatgataca 


180 


gaagtacata 


atgtttgggc 


tacacatgcc 


tgtgtaccca 


cagaccctaa 


cccacaagaa 


240 


atacctttgg 


aaaatgtaac 


agaaaatttt 


aatatgtgga 


aaaataacat 


ggtagagcag 


300 
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atgcatgaag 


atataattga 


tctatgggac 


caaagcctaa 


agccatgtgt 


aaagt taacc 


360 


cctctctgtg 


t tactttaaa 


ttgccataac 


ttcaataact 


tcaatagcag 


caataacagc 


420 


acccctatca 


acaacaccat 


atataatggc 


atgcaagggg 


aaat aaaaaa 


ttgctctttc 


480 


aatacaacca 


cagaattaag 


aggtaagaca 


aagaaacagt 


atgcactttt 


taataaactt 


540 


gatgtagtac 


aaattaatga 


taagaa taat 


agtcatagta 


ataatagacg 


gtatatgtta 


600 


atacattgta 


atacctcaac 


cattacacag 


gcttgtccaa 


aggtaacctt 


tgagccaatt 


660 


cccatacatt 


attgtgcccc 


agctggtttt 


gcaattctaa 


aatgtaagga 


tcaggagttc 


720 


aatggatcag 


gaccatgcaa 


caatgtcagc 


acagtacaat 


gcacacatgg 


aatcaagcca 


780 


gtagtatcaa 


ctcagctgct 


gttaaatggc 


agtctagcag 


aaagaaaaat 


aatgattaga 


840 


tctgaaaata 


tcacaaacaa 


tgccaagacc 


ataatagtac 


agttcactga 


gcctgtagaa 


900 


attaattgta 


ccagacctaa 


caacaataca 


agaaaaaggg 


taggtgtagg 


accagggcga 


960 


gcagtctatg 


Laacaaatgc 


cataataggg 


gatataagac 


aagcacattg 


taatgtcagc 


1020 


agagcaaaat 


ggaatgacac 


tttaaagaag 


gtagttacac 


aattaaggaa 


gcactttaac 


1080 


acaacaatag 


tctttactaa 


accctcagga 


ggggatgtgg 


aaattacaac 


acatagtttt 


1140 


aactgtggag 


gagaattttt 


ctattgcaat 


acatcacaac 


tgtttaatag 


cacttggtat 


1200 


atcaatggca 


caaaccacac 


agggccatat 


gacactgaca 


ctataactct 


ccgatgcaga 


1260 


ataaagcaaa 


ttgtaaaaac 


atggcagaga 


gtaggacaag 


caatgtatgc 


tcctcccatc 


1320 


ccaggagtaa 


taaggtgtga 


ctcaaacatt 


acaggaatat 


tattaacaag 


agatggaggg 


1380 


aaaattaata 


gtacaaatga 


gactttcagg 


cctggaggag 


gagatatgag 


ggacaattgg 


1440 


agaagtgaat 


tatataagta 


taaagtagta 


aaaattgaac 


cactaggtgt 


agcacccacc 


1500 


catgcaaaaa 


gaagagtggt 


ggagagagaa 


aaaagagcag 


ttggagtaat 


aggagctgtc 


1560 


ttccttgggt 


tcttaggagc 


agcaggaagc 


actatgggcg 


cagcggcaat 


aacgctgacg 


1620 


gtacaggcca 


gacaattatt 


gtctggtata 


gtgcaacagc 


agagcaatct 


gctgagggct 


1680 


atagaggctc 


aacagcatct 


gttgaaactc 


acggtctggg 


gcattaaaca 


gctccaggca 


174 0 


agagtcctgg 


ctctggaaag 


atacctaagg 


gatcaacagc 


tcctaggaat 


ttggggctgc 


1800 


tctggaaagc 


tcatctgcac 


cactaatgta 


ccctggaatt 


ctagttggag 


taataaaact 


1860 


tttaatgaca 


tatggaataa 


catgacctgg 


ttacaatggg 


ataaagaaat 


taacaattac 


1920 


acaaacacaa 


tatatcgtct 


aattgaagaa 


tcgcagaacc 


agcaggaaaa 


gaatgaacaa 


1980 


gatttattgg 


cattggacaa 


gtgggcaagt 


ctgtggagtt 


ggtttgacct 


atcaaattgg 


2040 


ctatggtata 


taagaatatt 


tataatggta 


gtaggaggtt 


tgatagcttt 


aagaatagtt 


2100 


tttgctgtgc 


ttgctataat 


aaatagagtt 


aggcagggat 


actcacctct 


atcattccag 


2160 


acccttaccc 


accaccagag 


ggaacccgac 


aggcccgaag 


gaatcgaaga 


aggaggtggc 


2220 
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gagcaagaca 


gagacaggtc 


cgtgagatta 


gtgaacggat 


tcttagctct 


tgcctgggac 


2280 


gatctacgga 


gcctgtgcct 


cttcagctac 


caccgat tga 


gagacttact 


cttgattgca 


2340 


gcgaggactg 


tggaacttct 


gggacacagc 


agt ctcaagg 


gactgagact 


ggggtgggga 


2400 


gccctcaaat 


atctgtggaa 


tcttctgtca 


tactggggcc 


aggaactaaa 


gaatagtgct 


2460 


attaatctgc 


t tgatacaac 


agcaatagca 


gtagctaatt 


ggacagacag 


agttatagaa 


2520 


ataggacaaa 


gatttggtag 


agctattctc 


aatataccta 


gaagaatcag 


acagggcctc 


2580 


gaaagggctt 


tgcaataa 










2598 



<210> 22 

<211> 864 

<212> PRT 

<213> HIV-1 

<400> 22 

Met Arg Val Lys Thr Gin Lys Ser Tyr Pro Leu Leu Trp Arg Trp Gly 
1 5 10 15 



lie lie Phe Trp lie Met Val lie Cys Asn Ala Glu Asn Leu Trp Val 
2 0 2 5 3 0 



Thr Val Tyr Tyr Gly Val Pro Val Trp Arg Asp Ala Glu Thr Thr Leu 
35 40 45 



Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu Val His Asn Val 
50 55 60 



Trp Ala Thr His Ala Cys Val Pro Thr Phe Pro Asn Pro Gin Glu lie 
65 70 75 80 



Pro Leu Glu Asn Val Thr Glu Asn Phe Asn Met Trp Lys Asn Asn Met 

85 90 95 



Val Glu Gin Met His Glu Asp lie lie Ser Asp Trp Asp Gin Ser Leu 
100 105 110 



Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Thr Leu Asn Cys Thr 
115 12 0 12 5 



His Asn Phe Asn Asn Phe Asn Ser Ser Asn Asn Ser Thr Pro lie Asn 
130 135 140 



Asn Thr lie Tyr Asn Gly Met Gin Gly Glu lie Lys Asn Cys Ser Phe 
145 150 155 " 160 



Asn Thr Thr Thr Glu Leu Arg Gly Lys Thr Lys Lys Gin Tyr Ala Leu 
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165 170 175 



Phe Asn Lys Leu Asp Val Val Gin He Asn Asp Lys Asn Asn Ser His 
180 185 190 



Ser Asn Asn Arg Arg Tyr Met Leu He His Cys Asn Thr Ser Val He 
195 200 205 



Thr Gin Ala Cys Pro Lys Val Thr Phe Glu Pro He Pro He Tyr Tyr 
210 215 220 



Cys Ala Pro Ala Gly Phe Ala He Leu Lys Cys Lys Asp Gin Glu Phe 
2 25 230 23 5 24 0 



Asn Gly Ser Gly Pro Cys Asn Asn Val Ser Thr Val Gin Cys Thr His 

245 250 255 



Gly He Lys Pro Val Val Ser Thr Gin Leu Leu Leu Asn Gly Ser Leu 
260 265 270 



Ala Glu Arg Lys He Met He Arg Ser Glu Asn He Thr Asn Asn Ala 
275 280 285 



Lys Thr He He Val Gin Phe Thr Glu Pro Val Glu He Asn Cys Thr 
290 295 300 



Arg Pro Asn Asn Asn Thr Arg Lys Arg Val Gly Val Gly Pro Gly Arg 
305 310 315 320 



Ala Val Tyr Val Thr Asn Ala He He Gly Asp He Arg Gin Ala Tyr 

325 330 335 



His Asn Val Ser Arg Ala Lys Trp Asn Asp Thr Leu Lys Lys Val Val 
340 345 ' 350 



Thr Gin Leu Arg Lys His Phe Asn Thr Thr He Val Phe Thr Lys Pro 
355 360 365 



Ser Gly Gly Asp Val Glu He Thr Thr His Ser Phe Asn Cys Gly Gly 
370 375 380 



Glu Phe Phe Tyr Cys Asn Thr Ser Gin Leu Phe Asn Ser Thr Trp He 
385 390 395 400 



He Asn Gly Thr Asn His Thr Gly Pro Tyr Asp Thr Asp Thr He Thr 

405 410 415 
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Leu Arg Cys Arg 
42 0 



Gin Ala Met Tyr 
435 



Asn lie Thr Gly 
450 



Thr Asn Glu Thr 
465 



Arg Ser Glu Leu 



Val Ala Pro Thr 
500 



Ala Val Gly Val 
515 



Gly Ser Thr Met 
530 



Gin Leu Leu Ser 
545 



He Glu Ala Gin 



Gin Leu Gin Ala 
580 



Gin Leu Leu Gly 
5 95 



Asn Val Pro Trp 
610 



Trp Asn Met Thr 
625 



Asn Thr He Tyr 



Asn Glu Gin Asp 
660 



He Lys Gin He 



Ala Pro Pro He 
440 



He Leu Leu Thr 
455 



Phe Arg Pro Gly 
4 70 



Tyr Lys Tyr Lys 
4 85 



His Ala Lys Arg 



He Gly Ala Val 
520 



Gly Ala Ala Ala 
535 



Gly He Val Gin 
550 



Gin His Leu Leu 
565 



Arg Val Leu Ala 



He Trp Gly Cys 
600 



Asn Ser Ser Trp 
615 



Trp Leu Gin Trp 
630 



Arg Leu He Glu 
645 



Leu Leu Ala Leu 



Val Lys Thr Trp 
425 



Pro Gly Val He 



Arg Asp Gly Gly 
460 



Gly Gly Asp Met 
475 



Val Val Lys He 
490 



Arg Val Val Glu 
505 



Phe Leu Gly Phe 



He Thr Leu Thr 
540 



Gin Gin Ser Asn 
555 



Lys Thr Leu Val 
570 



Leu Glu Arg Tyr 
585 



Ser Gly Lys Leu 



Ser Asn Lys Thr 
620 



Asp Lys Glu He 
63 5 



Glu Ser Gin Asn 
650 



Asp Lys Trp Ala 
665 



Gin Arg Val Gly 
430 



Arg Cys Asp Ser 
445 



Lys He Asn Ser 



Arg Asp Asn Trp 
480 



Glu Pro Leu Gly 
4 95 



Arg Glu Lys Arg 
510 



Leu Gly Ala Ala 
525 



Val Gin Ala Arg 



Leu Leu Arg Ala 
560 



Trp Gly He Lys 
575 



Leu Arg Asp Gin 
590 



He Cys Thr Thr 
605 



Phe Asn Asp He 



Asn Asn Tyr Thr 
640 



Gin Gin Glu Lys 
655 



Ser Leu Trp Ser 
670 
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Trp Phe Asp Leu Ser Asn Trp Leu Trp Tyr lie Arg lie Phe lie Met 
675 680 685 



Val Val Gly Gly Leu lie Ala Leu Arg Tie Val Phe Ala Val Leu Ala 
690 695 700 



lie lie Asn Arg Val Arg Gin Gly Tyr Ser Pro Leu Ser Phe Gin Thr 
705 710 715 720 



Leu Thr His His Gin Arg Glu Pro Asp Arg Pro Glu Gly lie Glu Glu 

725 730 735 



Gly Gly Gly Glu Gin Asp Arg Asp Arg Ser Val Arg Leu Val Asn Gly 
740 745 750 



Phe Leu Ala Leu Ala Trp Asp Asp Leu Arg Ser Leu Cys Leu Phe Ser 
755 760 765 



Tyr His Arg Leu Arg Asp Leu Leu Leu He Ala Ala Arg Thr Val Glu 
770 775 780 



Leu Leu Gly His Ser Ser Leu Lys Gly Leu Arg Leu Gly Trp Gly Ala 
785 790 795 800 



Leu Lys Tyr Leu Trp Asn Leu Leu Ser Tyr Trp Gly Gin Glu Leu Lys 

805 810 815 



Asn Ser Ala He Asn Leu Leu Asp Thr Thr Ala He Ala Val Ala Asn 
820 825 830 



Trp Thr Asp Arg Val He Glu He Gly Gin Arg Phe Gly Arg Ala He 
835 840 845 



Leu Asn He Pro Arg Arg He Arg Gin Gly Leu Glu Arg Ala Leu Gin 
850 855 860 



<210> 23 

<211> 24 

<212> DNA 

<213> Primer 

<400> 23 

ctggaagcat ccaggaagtc agcc 



<210> 24 

<211> 24 

<212> DNA 

<213> Primer 
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<400> 24 

gtccccagcg gaaagtccct tgta 



<210> 25 

<211> 25 

<212> DNA 

<213> Primer 



<400> 25 

gagacagtgg caatgagagt gaagg 



<210> 26 

<211> 26 

<212> DNA 

<213> Primer 



<400> 26 

ctttttgacc acttgccacc catctt 



<210> 27 

<211> 7 

<212> PRT 

<213> Peptide 



<400> 27 



His Ser Ser Leu Lys Gly Leu 
1 5 



